A worn-out milling cutter recut with- 
_ out annealing, leaving a smooth ground 
finish all over. No sandblasting. 


i 6+ _ HAS MORE CHIP SPACE 
- HAS UNDERCUT TOOTH 
3 HAS LONGER LIFE 
3 : _ WILL CUT FASTER 
WILL MILL MORE PIECES 


WILL REMAIN SHARP LONGER 
WILL SATISFY THE OPERATOR 


YOU GET lT 


By sending us your worn-out milling cutters, 


| ‘We pay express charges both ways and a 


antee our workmanship in every respec 
types of tools accepted. WE SAVE. You OVER 50% AN D 


INCREASE 7 TOOL EFFICIENCY. 


2 er Salvage i 


—_—— N. J. 














CONRADSON 
REAMERS 


A Step in the progress 
of Tool Making 


SAV E 


25 to 40% in the cost of tools 


The uniformly hardened blades used in CONRADSON REAMERS are 
made of high speed steel—the body of tough, resilient metal that 
absorbs shocks and vibration . ..a combination that accounts for the 
remarkable efficiency performance and durability of this tool. 

We will send, to responsible firms, one or several Conradson reamers, 
any size, for a thirty-day 
trial, with the privilege 

























of returning if not 

tisfact ith- 

gaa ab Oblibation.. 
13/16 TO 
3 INCHES 
SEND FOR 







CATALOG AND PRICES Kp © 
CONRADSON TOOL CORP. 
Tool Division of Si iz Co. 





2114 INDIANA AVE. CHICAGO, U.S. A. 
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| INVESTIGATE — 
The New thisey lexDrive Butter 


HE Hisey TexDrive Buffer is new, distinctly differ- 
ent and decidedly better in many ways. Outstanding 
among its many advantages are these 6 important features: 












Accessibility—Now possible to change belt without pull- 
ing spindle through bearing housings. 

Rigid Base—Gooseneck Design—Permits easy handling 
of bulky and odd-shaped pieces. 

Motor Mounted Horizontally—4 Point Bearing—Motor 
slides on planed ways. 

TexRope Drive insures perfect power transmission. j 

Bearing Boxes Keyed to Column—lInsuring accurate / y 
alignment of spindle and motor pulleys. ay : 

Extra Large, One-Piece . tens” 
Spindle—Nickel steel—ac- 
curately machined to exact 
diameter. 


a4 


cam | 








pe oe, 
jaf —/ mame 


Write today 
for Bulletin - 
Number 42 


THE HISEY-WOLF MACHINE CO. 


“Its High Grade Established 1896 
If Hisey Made 4 CINCINNATI, OHIO, U.S.A. 


DRILLS ...GRINDERS .._. BUFFERS 










Electric 
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SILENT 


SELF-LUBRICATING 


GEARS 








Fibroc Moulded Silent Gears have stood the most 
severe tests of hundreds of manufacturers, both 


large and small. 


To its remarkable mechanical strength and shock . 
absorbing qualities — Fibroc engineers have added 
the unusual quality of self-lubrication at no 
advance in price. 


Fibroc equipped machines are easier to sell — 
have longer life — and require less maintenance 
service. Ask our engineering department about 
them. 
Fibroc is also furnished in sheets, rods 
and tubes or in specially punched or 
machined parts for hundreds of appli- 
cations. 





FIBROC INSULATION COMPANY 


220 LINCOLN AVENUE, VALPARAISO, INDIANA 
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Mil-waukee-Mils at Work 


pe Mil-waukee-Mil pic- 
tured above includes a 
Simplex bed with two tables 
mounted in dove-tail slides. 
The reciprocating motion is 
obtained by means of drum 
cams bolted to either end of 
the bed. The Supplementary 
head carries two spindles, each 
with its own gang of cutters, 
which revolve in opposite 
directions so’ that the cutting 
is always down on the table. 
The cycle of operation for 
one table is as follows: 


The operatorplaces four steer- 
ing gear arms in the fixture 
and engages the starting lever 
shown at the end of the ma- 
chine. The table slide quick- 
ly advances the work up with- 





on steering gear arms 


in a quarter of an inch of the 
cutters, and during this travel 
trips an automatic air valve 
which clamps the work. The 
slide continues feeding the 
work into the cutters to the 
propér depth and then quick- 
ly trips into rapid traverse 
and returns. Again, during 
the return stroke, the auto- 
matic air valve releases the 
clamp, and the table comes to 
rest at the outer position with 
the work unclamped, ready 
for the operator to remove 
the finished parts and reload. 


The same operation is being 
performed simultaneously at 
the other end of the machine. 
Each table slide operates in- 
dependently of the other, so 


that one fixture can be reload- 
ed and started back to the 
cutters regardless of the posi- 
tion of the other unit. Should 
the cutters on one side be 
dulled by a hard forging, it 
does not necessitate shutting 
down the entire machine — 
the opposite side can continue 
to run while new cutters are 
being ground and assembled 


Perhaps your work will never 
require a milling machine so 
highly specialized as this one, 
but is.there not a certain satis- 
faction in knowing that a Mil- 
waukee-Mil may beso readily 
adapted to varidus kinds of 
work? ; 
Patent Rights Fully Reserved 


Kearney €% Trecxer Corporation 
MILWAUKEE, WI8., U. 8. A 
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OHIO SHAPERS 


Represent the highest type of modern engineering design 


ACCURACY—Toolmakers prefer the ‘‘OHIO” because perfect alignment is 


assured. 


SPEED—Centralized control. Feeds and Speeds can be changed instantly. 


POWER— A long crank arm with bullgear center above the center of crank 
arm gives the maximum power factor. 


STRENGTH This machine is doubly reinforced throughout, not only to give 
strength and long life, but also a maximum rigidity and the total elimi- 


nation of chatter. 


Constant Automatic Lubrication 
keeps all bearings flooded with oil. 


Perfect Ram Alignment assured by 
square ram bearing, long ram gib, 
exceptionally long ram and ram 
bearing. ° 


Table Alignment provided for by im- 


Let us 
send you 
descriptive 
bulletin. 





Goa 
> a 
é a 
¢. | 
‘Sree Ai __ (gargecameaams 


proved table support and quick-act- 
ing jack, equalizing weight between 
rail and table support. 


Convenience of Operation through 
centralized control. Clutch, speed 
change gears, and cone brake are con- 
trolled from operating position. 


¢ . The Ohio Machine Tool Co. 


KENTON, OHIO 
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SKILLED HANDS 


do BETTER and FASTER WORK 
with GOOD TOOLS 


ee, ING makes a man a skilled machinist; good tools make 
it possible for him to apply his skill to useful work. 


Good workmen the world over choose Brown & Sharpe Tools 
because the accuracy, simplicity, and lasting quality of the tools 

help them to do consistently better and faster work. For nearly 
80 years these tools have been recognized as the standard of 
comparison. 


Whether your goal is a foremanship, and you are selecting tools 
for your personal kit—or your problem is lower manufacturing 
costs, and you are specifying equipment for the toolroom—it will 
profit you to insist upon Brown & Sharpe Tools. Send for com- 
plete catalog. Brown & Sharpe Mfg. Co., Providence, R. L., 
U.S. A. Address Dept. MM. 


[BS 


For the 
BEST WORK 


choose 
your 


EQUIPMENT 


from 





the complete line of 


BROWN & SHARPE 
MACHINISTS’ TOOLS 
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INCINNATI 

SHAPERS score 
again! The two out- 
standing shaper orders 
of the year were placed for Cincinnati 
Shapers. One user just purchased nineteen, 
making a total of sixty-two for this company. 
Another company joined the ranks of Cin- 
cinnati Shaper users by purchasing thirty— 
that’s another tool room full of Cincinnati 
Shapers. 


But what of it? What does 
it mean to a tool room 
buying one or two Shapers? 


It means that you can profit by the decision 
of the broad-visioned experts who apportion 
the machine tool dollars for these large cor- 
porations. Orders of this size mean some 
experts made a painstaking shaper investiga- 
tion and experience and not experiment did the 
buying. 

It means that your next shaper will also be 
a Cincinnati if you will make the same 
thorough shaper investigation. 
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Armstrong Tool Holders are used in over 96% of the Machine Shops aiid Tool Rooms. 
(Selected for the Byrd Expedition to the South Pole—{dependable, efficient.) 








‘*They have withstood the 


test of time.”’ 


—H. J. Warthen, Supt. of Motive Power, 
Richmond, Fredricksburg & Potomac R. R. 


“We are using ARMSTRONG 
Planer and Shaper Tool Holders, Bor- 
ing Tool Holders, Lathe Dogs, ‘‘C” 
Clamps and Machinists’ Clamps. They 
have withstood the test of time and 
are doing good work.” 


Each ARMSTRONG Tool Holder 
has won its place in the Armstrong 
Tool Holder System through merit. 
It is not only a fine tool exactly suited 
to the work for which it was 
designed, but as a unit of the 
System, will save you time, 
labor and money—time in 











Cutter can be set at al- 
most any angle or clear- 
ance, reversed makes 








‘‘ARMSTRONG”’ 


Tool Holders Drop Forged Wrenches 
Lathe Dogs Ratchet Drills 
*C’* Clamps High Speed Tool Bits 









TRADE MARK REG. IN U.S. PAT. OFFICE | Ny G 








“tooling up” and in production, labor by eliminating all forging and 70 
per cent of grinding and money by saving 90 per cent of High Speed 


ARMSTRONG Planer andShaperTool 


Steel and by efficiently taking the place 
of a dozen forged tools. Send for lit 
erature on Armstrong Tools. 


Armstrong Bros. Tool Co. 
“The Tool Holder People” 
329 N. Francisco Ave. Chicago, U.S. A. 





‘‘ARMSTRONG BROS.” 


Stocks and Dies Pipe Cutters 
Chain Pipe Tongs Hinged Vises 
Pipe Wrenches Chain Vises 


Write today of 
Catalog B-27 





mer 
ber 
sho; 
devi 
to 
tion 





10 
ce 


it- 


D. 


ters 
ises 
lises 








MODERN ‘ 





MAY, 1929 


CINCINNATI, OHIO 


VoL. 1, No. 12 








The Making of Molds for 
Rubber Tires 


By Howarp CAMPBELL 


VERY important part of the 

equipment that is-used in the 
manufacture of rubber tires is the 
mold in which the tire attains its final 
shape and form. In this mold, also, 
it receives the final treatment that 
transforms it from a soft mass of lay- 
ers of cotton fabric and raw rubber 
to the finished product. The making 
of tire molds was originally consid- 
ered a necessary 
part of the op- 
eration of a rub- 
ber tire factory, 
but the fact that 
the working of 
metal is so en- 
tirely foreign to 
the manufacture 
of rubber prod- 
ucts, coupled 
with the con- 
tinually -increas- 
ing demand for 
molds, has led 
to the develop- 
ment of a num- 
ber of machine 
shops that are 
devoted entirely 
to the produc- 
tion of molds. 





Fig. 1—Finished Tire Mold. 


One of the best-known of the plants 
engaged in this work is the Franz 
Foundry & Machine Company, located 
at Akron, Ohio, the “rubber city.” 
This company not only makes molds 
for the tire manufacturers in and 
around Akron, but also maintains a 
shop at Los Angeles, where molds are 
made for the tire manufacturers who 
have plants on the Pacific coast. 

Molds, as a 
commercial 
product, are 
made to specifi- 
cations furnished 
by the. tire 
manufacturer. 
Each mold con- 
sists of two 
halves, with two 
rings which be- 
come a part of 
the mold when 
in operation. 
Each half is a 
separate casting 
of either steel 
or iron, the kind 
of material used 
depending upon 
whether or not 
the mold is to 


(9) 


























10 Modern Machine Shop 


Fig. 2—Facing off the back of a steel casting for a tire 

mold. Fig. 3—The interior of the mold is finished with 

a form tool. Fig. 4—Machining the tread design in a 
tire mold. 
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for use in making tire 
repairs and are not 
used in manufacturing. 

The first operation 
on a tire mold casting 
is that of facing the 
back of the casting, 
which is done on a 
boring mill as shown in 
Fig. 2. The piece shown 
is of cast steel. After 
the finish cut has been 
taken, leaving a smooth 
surface upon which to 
locate the casting for 
subsequent operations, 
the casting is turned 
over and set on paral- 


_lels on the machine 


table, where it is 
clamped. The front, or 
contact side, is now 
faced, turned and 
formed according to the 
dimensions and _ speci- 
fications on the draw- 
ing. The final finish- 
ing and sizing of the 
mold is done with a 
form tool, shown in 
operation in Fig. 3. 
This tool is ground to 
a templet that has been 
cut out of sheet steel, 
laid out and ground to 
a perfect replica of the 
intended contour of the 
tire. When finished, the 
tool will not vary more 
than .003 inch from the 
size and contour indi- 
cated on the drawing. 
At the time this picture 
was taken, the tool was 
peeling off a shaving 


be used for a long “run.” Some of several inches wide and of about the 
the molds are cast with steam-jackets thickness of paper. 

enclosing the molds proper, so that The most interesting operation in 
the necessary heat can be supplied by the making of a tire mold is the en- 
steam, but such molds are intended  graving of the tread-design, or “skid.” 
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The machines used for this work are 
of special design, and a mechanic on 
this operation becomes adept only 


after considerable experience. The 
design of the tread is laid out and a 
templet is cut out of sheet steel, this 
templet serving as a “follower” guide 
for the tool on the machine, the ma- 
chine operating as a pantagraph. 

In operating the machine, Fig. 4, 
the mechanic manipulates two levers, 
one lever controlling the movement 
of the tool in a direction parallel with 


the bed of the machine, the other - 


lever controlling mechanism which 
imparts, within certain limits, a radial 
movement to the table. The tool used 
is similar to a profiling tool in de- 
sign, and is operated in much the 
same manner. The tool is fed into 
the metal to the proper depth, then 
the mechanic feeds it back and forth 
in one direction by the operation of a 
lever which also controls the move- 
ment of the guide in the pattern. 
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Fig. 5—A close-up view of the 
“skidding” tool in operation. 
Fig. 6—Tread designs in molds 
for small tires are cut on this 
machine. Fig. 7—Rough edges 
and corners are smoothed up 
with a small tool that is driven 
by a flexible shaft. 





Stock is fed to the tool 
by the movement of the 
lever which controls the radial move- 
ment of the table, the pattern swing- 
ing with the table. An experienced 
operator operates his machine by fol- 
lowing the movement of the follower 
in the guide and pays no attention 
whatever to the movement of the 
tool, excepting, perhaps, to note the 
condition of it as he indexes the 
table for the next cut. A dividing 
head, which controls the rotary mo- 
tion of the table, makes it possible to 
obtain the spacing required by the 
design of the tread. A close-up view 
of the tool in operation is shown in 
Fig. 5. 

Treads on molds for tires of the 
smaller sizes are cut on smaller ma- 
chines, one of which is shown in Fig. 
6. On this type of machine the tool 
is operated by means of a lever which 
is attached directly to it, the radial 
movement of the table being con- 
trolled by a pattern and “guide,” simi- 
lar to those used on larger machines. 
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The tread-engraving or “skidding” 
tool leaves the edges and surface of 
the metal in a rough state, necessitat- 
ing a series of hand-dressing opera- 
tions to complete the job. All of this 
work is done in a separate depart- 
ment, which is equipped so that the 
work can be handled to advantage. 
Operations on each mold are facili- 
tated by use of a “cat-head,” which is 
anchored by means of four pointed 
screws, in the hole in the center of 
the mold and is then slipped over a 
stud that projects from a rack, as 
shown in Fig. 7. This arrangement 
makes it possible to rotate the mold 
so that every part of the design will 
be accessible. 

The rough edges and corners of the 
skid design are machined off with a 
small, conical tool, Fig. 7, that is 
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Fig. 8—Hand tools are used 
to put the finishing touches 
on the “skid.” Fig. 9— 
Stamping the name, size, and 
other information in the 
mold. Fig. 10—A dowel slot 
is milled in the two halves 
of the mold so that they can 
be matched without difficulty. 





driven by means of a 
flexible shaft. Ridges 
left by the skidding tool and corners 
into which the tool could not enter 
are chipped out with a light pneuma- 
tic hammer, using chisels that have 
been made especially for this purpose. 
The final operation— smoothing and 
polishing—is done with hand tools as 
shown in Fig. 8. This operation com- 
pletes the work on the tread design. 

The mold now goes to a _ bench 
where the firm name, tire size, and 
other information is stamped into the 
tread with steel stamps, in reverse, so 
that the lettering will be moulded 
into the wall of the finished tire. This 
operation, Fig. 9, is done by hand 

The two halves of the mold are 
now clamped together so that the two 
halves of the tread design will match, 
and the mold is clamped to the table 

(Oontinued on page 26) 
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Where large production 





is required, the 


Cc-O 
Multiple Spindle 
Drill 


will deliver the highest de- 
gree of accuracy and speed. 


ITH each spindle having an in- 
dividual motor drive, it can be 
run at any desired speed or stopped 
without interfering with other spindles 


_ —an important feature which can 
be found only on Canedy - Otto 
Individual Motor -Driven Drills! 


All spindles have thrust ball bearings 
and are amply supported by sleeves 
with extra long bearings. The cone 
pulleys rotate on Timken Bearings. 


Motors are attached so as to elimi- 
nate idlers, pulleys, intermediate cone 
pulleys, and all twists and turns in 
belts. 


Large oil groove table is provided, 
which can be raised or lowered and 


securely locked. Machines are delivered completely equipped 
ready for operation by attaching to lamp socket. 


Furnished in either 2, 3,4, or 6 spindles, either floor or bench type. 


Write for Illustrated Circular 


CANEDY-OTTO MANUFACTURING CO. 


Complete stock at 
all branches San Francisco, Cal. 


General Offices and Factory, Chicago Heights, III. 
New York Branch: 


407 Broome Street 
New York, N.Y. 


San Francisco Branch: 
955 Folsom Street 
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Flat Surface Grinding 


By DONALD A. CLARK* 


HE finishing of flat surfaces on 

metal parts by holding the parts 
against an abrasive wheel has been a 
common operation since the grinding 
wheel was first developed. The dif- 
ficulty encountered in keeping a grind- 
ing wheel in such condition that a 
flat surface could be ground with any 
degree of accuracy forced the devel- 
opment of a disc te which a sheet of 
abrasive-covered cloth or paper could 
be attached, and the disc-grinding tool 
took its place as an economical meth- 
od of finishing sur- 
faces which were 
required to be flat, 
but which were not 
required to bear a 
definite relation to 
any other surface 
or dimension. Lack #@ax 
of a given dimen- 
sion to work to al- 
lows for the re- 
moval of a mini- 
mum amount of 
stock and thus 
provides for quick 
processing, 

The advantages 
of flat surface 
grinding by the use of an abrasive 
disc wheel, such as economy, ease of 
operation, and simplicity, have led to 
the inclusion of a disc grinding opera- 
tion as supplementary to milling or 
other finishing methods, and more re- 
cently fixtures and attachments have 
been devised which make it possible 
to grind various surfaces at a pre- 
determined and accurate angle with 


this method. 





Fig. 1—‘Semi-lapping”’ 
Nash bearing caps after 
milling. A 75 per cent 
bearing is obtained by 





other surfaces. The _ semi-lapping 
operation is intended as a finishing 
operation only, where a-smooth sur- 
face is desired, thus making it pos- 
sible to operate the more costly and 
more complicated machines at higher 
rates of speed. 

The surface left by a milling cutter 
when operating under heavy feed is, 
of course, much rougher than when a 
finer feed is used, but the time re- 
quired to produce a smooth surface 
by the use of a disc wheel is much 
less than the time 
that would be re- 
quired to produce 
a correspondingly 
™ smooth surface by 
” the milling meth- 

‘od. Thus a saving 
is made in produc- 
duction time, the 
labor cost is re- 
duced due to the 
s fact that an un- 
| skilled operator 
can be used on the 









® grinder, and the 
™ machine burden is 
f lower. 

The illustration 


Fig. 1 shows an operator disc grind- 
ing or “semi-lapping” the contact sur- 
faces of main bearing caps at the 
plant of the Nash Motor Company, 
Racine, Wisconsin. The bulk of the 
stock was removed in a previous mill- 
ing operation, from .002 to .003 inch 
of stock being left to be removed by 
the semi-lapping method. A fine- 
grain disc is used, producing a sur- 


* Photographs and data courtesy Gardner Machine Co. 
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AT LAST= 


a real tapping machinee 


Any tap, from the very smallest up to the 
10-24 size in iron or steel, or 14-inch in 
softer materials, can be operated efficiently 


with this 
“A.M.” 


SENSITIVE 
TAPPING 
MACHINE 


So sensitive and finely-balanced 
that it will operate the smallest 
taps with less danger of break- 
age than is encountered in tap- 
ping by hand; powerful beyond 
its capacity. 







Machine with hood removed to show spindle-oper- 
ating mechanism, and equipped with round table. 


Spindle-driving mechanism consists of 
leather cone in contact with aluminum 
cone; noiseless—shockless—will not 
throw oil. Micrometer stop; will tap blind 
holes as easily as through holes. Motor- 
driven; machine entirely self-contained. 


Workmanship is of highest quality; this 
machine is built by toolmakers in a shop 
where nothing less than high-grade work 
has been turned out for 35 years. 


Try it in your shop at our risk. If it doesn’t do 
what we say it will, return it at our expense. 


At least, let wae send yon « Machine with hood in place, 
descriptive circular. and with square table. 


ADOLPH MUEHLMATT 


FIFTH AND ELM STREETS, S. E. CINCINNATI, OHIO 
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face which is practically polished and 
with approximately 75 per cent bear- 
ing contact. The production rate is 
six pieces per minute. This operation 


is also included in the processing of 
connecting rods and caps and other 
similar parts at this plant. 



















The Gardner Machine Company has 
recently developed a swinging work 
table which makes it possible to grind 
a flat surface in definite relation to 
‘other surfaces on ‘the piece. The 
work table is shown in use in Fig. 2, 
where an operator is seen grinding a 
cast iron crank case cover for a 1% 
h. p. gasoline engine. The bottom 
surface of the piece is first ground by 
hand on the same machine, removing 
approximately vs-inch of stock, then 
the piece is clamped in the fixture on 
the swinging work table and the side 
is ground square with the bottom, 
within .005 inch. The production rate 
is twenty-five pieces per hour com- 
plete, which includes both sides. A 
close-up view of the hand-operated 
table is shown in Fig. 3, giving an 
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opportunity for a closer inspection of 
the mechanism. 

A particularly interesting method of 
holding work is illustrated in Figs. 4 
and 5, which show a Gardner hori- 
zontal grinder equipped with a special 
fixture for grinding reservoirs for 
shock absorbers. The fixture consists 
of a steel loading table, a steel disc 
with six U-shaped openings, and six 
arms located directly over the six 
openings. The disc and arms rotate 
when in operation. Each arm carries 


Fig. 2—Using a 
swinging work table 
to disc grind crank 
case covers. The bot- 
tom and side are 
ground square with 
each other. Fig. 3— 
This view shows the 
mechanism of the 
table. 


a magnet, which is located over the 


opening in the disc. As the disc ro- 
tates past the operator, he places a 
piece in each opening so that it will 
be carried along. 

Just before the piece is carried onto 
the abrasive disc, however, the arm 
lowers the magnet so‘that it contacts 
with the piece and lifts it off the table. 
As the piece approaches grinding 
position, the arm lowers it onto the 
abrasive. disc and presses it down, 
holding it against the abrasive until 
just before it passes off the abrasive 
disc on the opposite side. Here the 
arm raises again, lifting the piece 
clear’ of the wheel and holding it 
until it is scraped off the magnet by 
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... pyramid profits by boosting 
if production while cutting shop 
’ costs with ‘‘ANGLE STEEL!’ 


D xr. let daily losses, due to lack of modern 




























shop equipment, eat up those profits which 





s you have rightly earned. Obsolete methods 
c and equipment, too, must make way for productive, 
x profitable and cut-cost ANGLE STEEL EQUIP- 
x MENT. 
e Catalog ‘‘C’’ will be sent you on re- 
5 quest. 112 pages of time-tried ANGLE 
STEEL EQUIPMENT from which to 

‘ ' choose. 
ble 
«| | | SPECIAL WORK Ws, cauteped 

re quote you on special angle steel uipment 

th of any nature, without obligation. rite us 
* your specific needs. 
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Here’s a stool that will give you service 
plus. Note the large, well-made backrest, 
size 6’’ x 14”’ which is riveted to spring steel 
pillars which are adjustable. Seat heights 18, 
20, 22, 24, 26, 28, 30, 32, 34 and 36 inches. 
~~ Seat size either 11” or 15” diameter; built of 
16-gauge steel. Attractively finished in olive 
green enamel. Flared out feet set squarely 
and solidly. Legs 1” x 1x %” angle steel. 


The No. 218 D. C. Machine Tender is 
a handy, space-saving and all-purpose 










No. 55 

















unit. Drawer may be locked for tool F cay Fowy 

storage. All-Steel ” 4 
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Fig. 4—Magnets pick up the pieces, 
place them on the wheel, and re- 
move them after grinding. Fig. 5— 
The finished pieces are swept off the 
magnets by the bar underneath the 
revolving table. Fig. 6—An index- 
ing fixture provides for changing 
pieces on one side while the piece 
on the other side is in process. 


a bar'that.is provided for the ,, 
purpose. Setting the work‘: 
down on the abrasive wheel instead of 
allowing it to be scraped on and off 
the edge preserves the surface of the 
disc and secures a better job. The 
machine is equipped with a 7% h. p. 
motor to drive the spindle and a 1 
h. p. motor to drive the fixture. The 
fixture rotates at a rate of 3 r. p. m, 
producing 18 pieces per minute. 

The machine described in the pre- 
ceding paragraphs are of the horizon- 
tal type, ‘but fixtures to aid in the 
production of’more and better work 
can be applied to the vertical type 
disc grinder to even better advantage. 
The application of an indexing fixture 
to a Gardnér No. 1 Hydraulic Surface 
Grinding Machine is shown in Fig. 6, 
where an operator can be seen load- 
ing the fixture with Nash cylinder 
heads. In this operation, Ys inch of 
stock is removed from a %-inch bead 
around the top side of the head and 
the surface is held within .004 to .006 
inch of a perfect flat. The fixture is 
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designed so that the operator can be 


replacing one piece while the other is 
in process. The production rate is 
thirty pieces per hour. 

Both speed and accuracy are ob- 
tained by the use of the revolving 
drum, shown in Fig. 7, applied to a 
Gardner semi-automatic disc grinder. 
The large volume is possible because 
of the fact that the machine feeds the 
work to the wheel automatically, leav- 
ing the operator free to load the fix- 
tures as the drum revolves, and the 
accuracy is obtained both as a result 
of the extra rugged design of the ma- 
chine and because of the careful pro- 
vision that has been made for the 
proper truing of the grinding wheel. 

The machine is shown set up to 
grind front and rear spring hangers 
for an automobile manufacturer. 
Eight quick-acting clamping fixtures 
are used, mounted on the octagonal 
drum. As the pieces are brought to 
grinding position by the revolving 
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| Advantages 
lee! @® END YOUR 


a One One Blue prints 


Beak 


See The 
what S5worth-while advantages will 
mean 





Spectaists in Horizontal Boring, Drilling and Milling 
GIDDINGS & LEWIS MACHINE TOOL CoO. 
Established 1859 
FOND DU LAC, WISCONSIN, U.S.A. 
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No. 3 UNIVERSAL 


Heavy Type 
Turret Lathe with Duo Control 








BUILT TO DO A BIGGER DAY’S 
WORK, IN LESS TIME, AT LOWER COST 





F YOU want real turret lathe 
production, you should inves- 

tigate the features and merits 

of this New Acme Heavy Type 
Universal Turret Lathe. | 


The ACME MACHINE TOOL Co. | | 


CINCINNATI, OHIO 
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Cuts Vibration — 
Permits Greater Speeds 


: ae foreman of the newspaper press room in which this 
Formica gear is used declares that, by cutting down vibra- 
tion, the Formica gear permits him to run his presses faster 
and get out more work. 


Some Formica gear cutters have been giving gear users four 
or five hour service on replacements when gears have gone 


bad. 
Formica properly installed will usually outlast Cast Iron. 


When next you need new gears get in touch with the Formica 
gear cutter in your locality 


THE FORMICA INSULATION COMPANY 
4632 SPRING GROVE AVENUE _ CINCINNATI, OHIO 
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drum, the abrasive wheel automatic- 
ally advances toward them, holds the 
grinding position for a given length 
of time, and then withdraws, this ac- 
tion being repeated as each piece ad- 
vances toward the edge of the wheel. 
The wheel removes approximately 
1/32 inch of stock from an area that 
may range from 2% to 4 square 
inches, and is grinding 700 of these 
pieces per hour. The close-up view 
of the drum and fixtures, Fig. 8, shows 
details of the mechanism. 

The same type of machine is shown 
in Fig. 9, equipped with a set of spe- 
cial fixtures for grinding cast iron 
shock absorber bodies. As each piece 
is placed in the fixture, it is auto- 
matically locked in position by a 
clamp that is operated by a cam and 
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cam lever. The cam, which is sta- 
tionary, is cut away around the lower 
part so that as the pieces are carried 
past the wheel by the revolving drum, 
the cam levers are released by the low 
spot and the clamps are loosened, 
allowing the pieces to fall out into a 
receptacle at the rear of the machine. 
After new pieces have been put in 
and the drum carries the work to 
grinding position, the levers ride up 
on the high spot on the cam, clamp- 
ing the pieces in the fixtures. Ap- 
proximately rs-inch of stock is re- 
moved from each piece and they are 
ground at the rate of 10 to 12 pieces 
per minute. 

An automatic disc grinder of a 
somewhat different type is illustrated 
in Fig. 10. This machine is a Gardner 
No. 4 special, equipped with a special 
fixture for grinding the asbestos com- 
position lining on internal expanding 
brake shoes. The arc of the shoe is 
ground after the lining has been ap- 
plied in order to eliminate  inac- 


Fig. 7—A semi-automatic grinder, equipped 
with a revolving drum and eight fixtures, 
grinds 700 spring hangers per hour. Fig. 8— 
This view shows the design of the fixtures. 
Fig. 9—As this drum revolves, the pieces are 
clamped or released by the cam mechanism at 
the end of the drum. The work is automatical- 
ly discharged at the rear of the machine after 
grinding. 
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NEW 24-page book- 
“’“let showing many 
TYPICAL JOBS handled 
rapidly and accurately on 
STANDARD 
GARDNER GRINDERS. 


A booklet containing 
PRACTICAL DATA on 
production methods em- 
ployed in shops very 
much like your own. 
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GARDNER MACHINE COMPANY 


g 410 East Gardner Street, Beloit, Wisconsin, U. S. A 





Tear Out 
and Mail 
this Coupon 
for 
YOUR COPY= 


No 
Obligation! 





COUPON 


GARDNER MACHINE CO., Beloit, Wis. 
Without obligation, send me a copy of your NEW booklet 
—“TYPICAL JOBS for STANDARD GARDNER GRINDERS” 





Name Title 





Company 





Street Address 





City 
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CINCINNATI 
BORING MILL 





Rapid Power Traverse 
Gravity Lubrication to Spindle and Track 
All Steel Gears 
Box Arch 
Centralized Oiling | 


THE CINCINNATI PLANER CO. 


3100 SOUTH STREET CINCINNATI, OHIO 
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Put MONOTROLS 


---on this competitive job 








_and we'll make 


The ‘Gttove notation, attached to 
the estimate on a highly competi- 
tive job, was placed on the Super- 
intendent’s desk. A short but 
convincing conference with the 


chief estimator of the eras 


Dept. followed. 
‘*Well’’, he said, 
“due to the exclu- 
sive design and 
single control ine 
headstock of the | 
Monotrol Lathe, ti 
the operator saves 
two-thirds of the 
time ordinarily 
required to obtain 
the proper spindle 
speed for each op- 
eration. This was 


640 eh ee Cee 


& Alte BNE cinder 9 





money 


proved by a stop watch test in our 
own shop. Another thing—our op- 
erators can change speeds with the 
spindle in motion and save consid- 
erable time there also. We know 
that ‘chatter - mark’ spoilage is 
eliminated by the 
Herringbone con- 
tinuous tooth 
type gears always 
in mesh and Tim- 
ken Bearings—alli 
these advantages 
make it possible 
for us to produce 
at a cost way be- 
low competition 
and make a pro- 
fit."’ They did! 


By saving time and producing accurate work the Monotrol 
is the lathe that actually reduces production costs. The 
. new Monotrol Catalog describes and illustrates all these 
features in detail. Write to Dept. M. S. for your copy today. 


The Sidney Machine Tool Co. 


SIDNEY, OHIO 
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curacies and to produce brake shoes 
of uniform measurements. 

The machine is equipped with two 
abrasive wheels, a fixture in which the 
shoes are clamped during the grind- 


Fig. 10—A double disc grinder equipped with 
fixtures for automatically grinding brake shoes. 
Fig. 11—Chute loaded with shoes. 


ing operation being supplied for each 
wheel. The operator places the shoes 
in a chute from which they drop into 
the fixture by gravity. There they 
are mechanically clamped and _ re- 
volved past the wheel, after which the 
clamps release, permitting the shoes 
to drop out into a container or onto 
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a conveyor. Each wheel is totally en- 
closed and is supplied with its own 
dresser, and although both wheels are 
driven by one motor, they can be dis- 
connected and operated separately if 





desired. In several cases where these 
machines are used, the shoes are 
placed in the chutes by the assemb- 
lers, thus eliminating an operator. 
Each end of the machine will handle 
an average of from 6 to 8 shoes per 
minute, and one operator can easily 
serve both ends of the machine. 





Commercial aviation in 1928 in- 
creased more than 100 per cent over 
1927 in mileage flown and tonnage 
carried. New capital is being invested 
in aviation at an average rate approxi- 
mating $2,000,000 daily, and the num- 
ber of airports in service throughout 
the country has increased 50 per cent 
during the past year. 





The automobile industry established 
a new high record in production dur- 
ing the first quarter of the current 


year, the January and February pro- 
duction figures showing a 56 per cent 
increase over a year ago. 





Making Rubber Tire Molds 


(Continued from page 12) 


of a milling machine, as shown in Fig. 
10. Here a-dowel slot is milled so 
that the two halves of the mold can 
be quickly aligned when in use. A 
half of a finished mold which was 
made for a rubber manufacturer in 
Scotland is illustrated at the head of 
this article. 
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| | For production broaching or 
yi > pressing in long bearings, 
al use this specially-designed 


HANNIFIN 


AIR-OPERATED 


ARBOR 
PRESS 


With Oil Cylinder 
Speed Control 


An unusually fast and 


















ic al h for 

production broaching, 

neh ‘pressing in’’ bearings, 
and similar operations 

are where a steady, con- 

1b- trolled ram stroke is 
desired. 

or. 

dle The model shown is a 
B5 Arbor Press, but the 

er oil cylinder speed con- 

ily trol attachment can be 
furnished with practi- 
cally any model Hanni- 
fin Arbor Press. 

“O- ” 2 

The oil cylinder s control keeps the 
nt speed of the ram — uniform without Manufacturers of 





air-operated chucks, 
expanding mandrels, 
vises, presses, dou- 
ble-acting air cylin- 
ders, air control and 
pressure regulating 


any sacrifice of power. The control is ac- 
complished by means of two small oil 
cylinders, mounted on either side of the air 
cylinder, with suitable piping and needle 
valve adjustment. The ew of oil under 
pressure develops a smooth, powerful ram 
stroke that entirely eliminates any ten- 
g dency to rip, tear or distort the work, and 

4 permits exceptional production speed. devices. 


2 WRITE FOR CATALOG MS-11 


in ‘ 
. HANNIFIN MFG. CO. Giicaco, ittinots 
in GREAT BRITAIN—Coats Machine Tool Co. GERMANY—George Stenzel Co. 


of 14 Palmer St., London, England. Frederick Strasse, Berlin, Germany. 
FRANCE—Fenwick Freres Co., 8 Rue De Rocroy, Paris, France. 
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McCrosky-SUPER Machine Reamers . 
Cut Hole Costs | 


FIRST, by reaming true and uniform holes. They . 

hold their size because the blades are locked in . | 
the body by a patented lock that works with the f 
force of the cutting thrust. They cut the cost of 
each hole because every set of McCrosky-SUPER t 
blades has an adjustment range large enough to ; 
do the work of ten or more solid reamers. The ; 
reamer body is hardened. New sets of blades can ; 
B ODIES of McCrosky- be inserted in the original again and again. These 
a ww hae Daeg oe cor a cost-cutting features are found in all styles of 
edge for chip clearance pa McCrosky-SUP ER Reamers. 


lubrication, At the same ,¥ 
time the blade is supported ‘’ * Bulletin No. 11-A tells the whole story. 


practically to the end of the z 
cutting edge. Send for a copy, free and postpaid. 


McCrosky Tool Corporation 


MEADVILLE PENNSYLVANIA 
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SELF-OILING, ALL-GEARED No. 242 GANG 


Senge No. 242 Four Spindle Gang shown above is machin- 
ing connecting rods from S. A. E. 1035 forging. Large 
bore is 4” diameter by 2%” long. Small bore is 24%” by 17%” 
long. Spindle at extreme right rough bores large end; next 
spindle rough bores small end. Three-station rotating fix- 
ture under first two spindles handles size-boring and ream- 
ing of large hole—loading time being free. Production, 
100 rods, per 9 hours, one operator. 


There are many similar installations, large and small, in 
other plants. See what our Production Self-Oiling, All- 
‘Geared Drilling, Reaming, Tapping or Honing Machines 
can do to increase production and cut costs for you. 


Send For Catalog U 


BARNES DRILL CO. 


801-851 Chestnut Street 
ROCKFORD - - = = -«=_ ILLINOIS, U.S.A. 
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Welding of Locomotive Cylinders 
With Cast Iron Filler Rod 


By Jas. M. VOSSLER 
Welding Instructor, Southern Pacific Lines 


PPNHE repairing of cracked or broken 

locomotive cylinders has always 
presented quite a problem to locomo- 
tive repair shops, but the development 
of the various processes of autogen- 
ous welding has tended greatly td- 
ward the simplification of this prob- 
lem. It is to the autogenous welding 
process employing the oxy-acetylene 
torch to fuse a cast iron filler rod into 
the parent metal of the cylinder that 
this article will be devoted. When 
this process is properly handled, an 
ideal cylinder repair will be effected 
in that the repair will be made by de- 
positing a filling material into the 
fracture which is almost identical 
with the metal of the cylinder casting 
and will, if properly handled, be of 
the same.degree of hardness. 

A thétough and very careful ex- 
aminati6n of the cylinder should first 
be made to determine whether there 
are any cracks or fractures which 
were not apparent at first. Failure to 
find all of the cracks the first time 
may cause a second weld to be made, 
which may cost as much or even more 
than the first. Experience has shown 
that it is well, with piston valve cylin- 
ders, to remove the valve bushings 
before a weld is made in any location 
on the casting, so that the port walls 
can be thoroughly examined to see if 
any cracks exist. 

After proper examination has been 
made of the cylinder, it should be 
stripped of all parts which might in- 
terfere with the welding operation, or 


parts which will be damaged by the 
heat of the welding operation. The 
engine truck wheels should be re- 
moved, as same are in the way of the 
furnace, and jacks or other supports 
should be place@; beneath the front 
bumper casting té%support the weight 
of the front of the locomotive. As 
the cylinder must be heated to a point 
which may permit the frames to sag, 








Fig. 1—Fracture chipped out for welding. 


due to the weight upon them, a jack 
should be placed under the cylinder 
castings, midway between the frames. 

After all necessary stripping and 
the placing of auxiliary supports has 
been completed, the fracture should 
be vee’d or chipped out to an angle of 
from 80 to 90 degrees, opening to the 
side from which it will be easiest for 
the welder to work. : Where possible, 
the fracture should be cut to center 
from both sides, as considerable time 
and material are saved by so doing; 
however, it is seldom possible to do 
this due to difficulties encountered in 
furnace construction. Fig. 1  illus- 
trates proper angle of veeing. 

The cylinder must be heated to the 
temperature described below before 
the actual welding is started, and 
maintained at the same temperature 
during the entire welding operation. 
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For Making Perfect Blue-Prints on the 
Pease ‘*Senior’”’ Vertical Machine 


ITHOUT a shadow of doubt, the Pease Type 

*““U’’ Arc Lamp is the fastest Blue-Printing 
lamp in existence ...and it is standard equip- 
ment on the Pease “Senior” Vertical Blue-Print- 
ing Machine. 


But, that is only one reason why the Pease 
‘“‘Senior’’ Vertical Blue-Printing Machine will 
prove a profitable investment for you... cut 
your blue-print costs considerably . .and in- 
crease production all the way through your 
plant... just as it has done for hundreds of 
Pease “Senior” Vertical Users in the Machine 
Tool Industry. 


Get the complete facts. 
Ask for Catalog MV-S5E. 


THE c. F. PEASE COMPANY 
855 North Franklin Street, Chicago, Illinois 


Modern Machine Shop 
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Machine is madein eight 
sizes and will accommo- 
date prints of practically 
every cut sheet dimen- 
sion. Complete equip- 
ment includes Machine 
and Pease Sheet Washer 
with both spray pipe and 
drain pipe and overhead 
drying rack, thus elimi- 
nating open trays of 
water and wet floors. 
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BLUE PRINTING MACHINERY 
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Fig. 2—Partly-constructed furnace for welding locomotive cylinder. 
closed after completion of wel 


This heating is necessary for the 
following reasons: 

(1) To prevent the further brgak- 
ing of the casting due to the heat of 
the weld or the breaking of the weld 
due to unequal contraction during 
cooling. (2) To prevent the weld 
metal and heated metal close to the 
weld from being hardened due to the 
chilling action of adjacent cold or 
nearly cold metal. (3) To save weld- 
ing gases and time. (4) To make 
welding easier. To preheat the cast- 
ing properly, the cylinder casting 
must be enclosed in a furnace or its 
equivalent. 

The building of the furnace is one 
of the most important operations of 
the process and only too often too 
little attention is paid to it. It is best 
to enclose the entire cylinder half 
within a furnace built of fire brick; 
however, when the weld is only a 
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Fig. 3—Furnace 


small one in the bottom of the cylin- 
der proper, only the cylinder and 
valve need be enclosed, but in this 
case the saddle portion of the cylinder 
casting should be covered with asbes- 
tos to hold such heat as is transferred 
to the saddle. 

During the welding operation on a 
cast iron locomotive cylinder, the 
casting should be maintained at about 
a dark cherry red heat. This can 
only be done by building a good tight 
furnace around the cylinder, so as to 
maintain an even _ temperature 
throughout the casting. It is obvious 
that, taking the economy as well as 
the success of the weld into consid- 
eration, it is best to adapt a type of 
furnace that will answer for all types 
of cylinder welds. With this in mind 
the author has adapted the fire brick 
type of furnace illustrated in Figs, 2 
and 3, and described in the following 
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A will Drill / 


ght Ulp Against 


Othe Side of aWall or Crticle 


No drill made can drill as close but this is only one of the many ex- 
clusive advantages of this portable electric drill. 

It is extremely strong - it will run up to full capacity for a great length 
of time without heating up its chuck is quick acting, very sel- 
dom requiring a key for opening. 

Its bearings are long lived. Oiling is required only at exceptionally 
long intervals. 

Let us = you all about this well balanced, vibrationless, portable 
tool. 

Send for our “Electric Drill Bulletin.” 


GOODELL-PRATT COMPANY, 
Greenfield, Mass. 
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Can You Use any SK 
of These Tools? | 


They are the best that science and 
man can build — tools that will last 


4 J a lifetime — tools that you will be & 
og ¢ proud to hand down to your chil- ~ 
dren. Send for our Tool Handbook. " 
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BARNES 


HORIZONTAL DUPLEX and SINGLE HEAD 





PRODUCTION 
BORING and DRILLING 
MACHINES 


BARNES No. 420 Horizontal Duplex Differential Carrier 
Boring and Tapping Machine 


May we have your inquiries for 
Production Boring Equipment ? 


W.F. and JOHN BARNES CO. 


ROCKFORD, ILLINOIS 


Upright Drills Screw Presses 
Horizontal and Vertical Production Drilling and Boring Machines 
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paragraphs. It may appear that to 
build a furnace requiring from three 
to six hundred fire brick is quite an 
expensive proposition, but when the 
facts are considered the actual cost 
per weld is low. The charcoal fire 
placed in the furnace does not damage 
the fire brick sufficiently to be con- 
sidered; the principle source of dam- 
age being from the handling of the 
bricks. On railroads using oil as fuel 
for locomotives the bricks can be 
used in the locomotive fireboxes after 
the weld is finished, otherwise the 
bricks may be stored until they are 
again needed. 

Fig. 2 illustrates a furnace under 
construction. As a foundation for 
the furnace, three rails of sufficient 
length to span the pit and extend 
about eighteen inches beyond the side 
of the cylinder were used. One rail 
was placed beneath the center of the 
cylinder and two others were placed, 
one about ten inches in front of the 
cylinder, and the other at a point 
about the same distance from the rear 
of the cylinder. These rails can gen- 
erally rest on the track and floor, but 
the distance between the burning char- 
coal and the bottom of the cylinder 
must be taken into consideration. 
This distance should be not less than 
four inches, nor greater than about 
eight; thus figuring six inches for dis- 
tance from burning coal to bottom of 
cylinder, five inches of coal and the 
two inches of sand mentioned below, 
the top of the rail should be about 
thirteen inches below the bottom of 
the cylinder. If this distance is 
greater than fifteen inches, the rail 
should be blocked up. 

The possibility of the bottom of the 
cylinder sagging, due to the tempera- 
ture to which the cylinder must be 
raised in preheating, should be pre- 
cluded by the use of a support, con- 
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sisting of a pier built beneath the 
cylinder and on top of the floor plate. 
It is best to make it of old iron, such 
as old frame jaw shoes, an engine 
truck journal box, or similar reason- 
ably solid articles that will reach 
to within about an inch of the bottom 
of the cylinder. On top of this pier 
a wedge should be placed, so that it 
will come within about three quarters 
of an inch of the cylinder. When the 
bottom of ‘the cylinder starts to get 
red hot the wedge must be pushed 
lightly against it. The additional ex- 
pansion from that temperature to the 
final heating will tighten it sufficiently, 
If the cylinder is a long one, two piers 
should be provided. If the pier does 
not come over a rail, blocking must 
be placed between the floor and the 
bottom of the furnace floor to sup- 
port the pier. 

A piece of scrap steel plate, about 
y% or %-inch thick, of sufficient width 
to extend from the, splice between the 
two cylinder castings: to the end of 
the rails, and of sufficient’ length to 
slightly overhang the rails that are in 
front and in rear of the cylinder, is 
used as a furnace floor. This size 
plate is necessary since the furnace 
should include the entire cylinder 
half. A grate for the cylinder, as 
seen in Fig. 2, can be made by punch- 
ing %-inch holes, spaced about three 
inches apart, in a piece of scrap 
boiler plate. The length of the plate 
should be about the same as the 
cylinder, and the width sufficient to 
locate it at a distance from the bot- 
tom of the cylinder about equal to a 
third of the cylinder diameter. <A 
similar grate is placed in the valve 
chamber. The walls of the furnace 
are next started, and after same have 
been built two or three bricks high, 
about two inches of sand, ashes or 
common earth is spread over the 
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“DRIVE BY THE SQUARE” 
“CENTER BY THE SHANK” 
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floor plate to prevent overheating 
same. The furnace is then charged 
with charcoal. Generally About one 
sack of charcoal is, placed in the valve 
chamber, two sacks in the cylinder, 
and three to six spread on the sand 
beneath the cylinder, depending on 
the size of the cylinder. The building 





Fig. 4—Construction of fire door. 


of the walls of the furnace are then 
carried to completion, as herein de- 
scribed. The walls are so located 
that they will be about six inches 
from the cylinder casting on all sides, 
the end walls extending from the side 
wall across the frames to the splice 
between the two cylinder halves. At 
this latter point is another wall run- 
ning from the front end wall to the 
rear end wall, and extending to the 
cylinder casting in front and in 
rear, and up to the casting from be- 
neath. Any gaps that are left be- 
tween the bricks of this latter wall 
and the cylinder casting are closed 
with pieces of scrap asbestos boiler 
lagging. 

It is obvious that it is necessary 
to leave openings in the walls of the 
furnace through which the welding 
operation can be performed. Likewise 
doors are left for the inspection and 
maintenance of the fire. A fire door 
should be placed in the side wall for 
the benefit of the fire beneath the 
cylinder, another should be placed op- 
posite the valve chamber, and another 
opposite the cylinder chamber in at 


May, 1929 


least one of the end walls. Since 
welding is generally performed on the 
front of the cylinders, fire doors are 
usually placed in the rear wall sp that 
the fire can be cared for without in- 
terfering with the welder. Furnace 
fire doors are generally constructed as 
shown in Fig. 4. 

Now let us consider Fig. 2 care- 
fully. The fixed portion of the fur- 
nace is shown completed. The fire 
doors have been placed in the rear 
wall. It will be noted that the fur- 
nace was constructed of lock-type 
brick, the advantage of which is self- 
evident. Due to the nature of the 
fracture, it was necessary to leave 
most of the front wall removable. 
The balance of the side and end walls 
were so stacked in with non-locking 
brick and scrap asbestos boiler lag- 
ging that portions of it could be re- 
moved as needed without interfering 
with the balance of the removable 
portions of the wall. It is, of course, 
generally necessary to remove more 
of this wall than the welder requires 
for a hole through which to work. 
A sheet of one-eighth inch sheet as- 
bestos is hung over the opening, and 
a hole is cut in it through which the 
welder works. This is done to keep 





Fig. 5—Cross-section of finished weld. 


the opening as small as possible, so 
as to hold the heat within the furnace 
and to prevent as much cold air as 
possible from entering the furnace. 


The fire doors are closed by stack- 
ing fire brick or scrap asbestos boiler 
lagging in them. The top is closed 
by placing scrap pipe or flues across 
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Millions of Individual Grains of Abrasive 


But Uniform in Size 
in Shape 
in Strength 


UNIFORMITY is one of the most important re- 
quirements of a polishing abrasive. Without it 
there can be neither quality nor quantity production. 


Therefore in the preparation of Alundum Abrasive a 
special process is employed which insures uniformity. 
The small undersize grains, the large oversize grains, 
the long slivery grains, the weak fragile grains are 
eliminated. The grains that remain are alike in size, 
in shape, in strength. They give high production and 
a high finish. 





NORTON COMPANY, Worcester, Massachusetts 
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Pittsburgh Cleveland Syracuse Hartford W-215 


Norton Company of Canada, Ltd., 
Hamilton, Ont. 
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~— 6—Cylinder with entire front end of valve chamber broken off. Piece is shown 
cla 


mped in position for welding. 


it in rafter fashion, and covering them 
with %-inch sheet asbestos. The 
flues will hold the sheets high enough 
from the walls to permit the burnt 
gases to escape during the welding 
operation. 

If the welding is to be done on the 
bottom of the cylinder only, it is only 
necessary to build a fire beneath the 
cylinder proper, but if welding is to 
be done on the sides of the cylinder 
or any portion of the valve chamber, 
fires should be built in the cylinder 
and valve chambers also. Unless 
welding is to be done on or near the 
saddle portion of the cylinder casting, 
fire is seldom placed beneath the 
saddle. 

Fig. 3 shows a picture of the fur- 
nace illustrated in Fig. 2 after it had 
been closed upon completion of the 
weld. The bottom and side portion 
of the furnace was closed with a lock- 
ing type of fire brick, while the upper 


Fig. 7—Completed weld along edge of steam port. 


front portion was closed with scrap 
asbestos boiler lagging. 

Before starting the fire, the asbes- 
tos roof sheets are spread apart to 
provide plenty of opening for escape 
of burnt gas at start, and such bottom 
draft holes as are provided are opened. 
The side fire door is opened and if 
the coal is damp a little heavy oil is 
poured over it. The coal beneath 
the cylinder is then set afire, but no 
fire is as yet put to the coal in the 
cylinder and valve chamber. The coal 
in the latter two chambers is allowed 
to catch fire from the heat of the fire 
of the coal beneath the cylinder. By 
starting the fire in this manner, the 
casting is brought up to the desired 
heat more gradually than if the coal 
in all three locations were fired at the 
same time. As soon as the coal be- 
neath the cylinder is burning good, 
the fire door and the opening made 
between the asbestos roof sheets are 
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THOR PNEUMATIC DRILLS are known among produc- 

tion executives as the “old standby.” Their design and 
construction have withstood the test of time and service, and 
their wonderful performance has won the confidence of shop 
men everywhere. 





Thor Air Drills have been the standard for many years, and 
they still are supreme in dependability and performance today. 
Experienced workmen—severe tests—constant supervision— 
and an engineering staff of 35 years experience in pneumatic 
tool design, assure you drills that will give the service you 
have a right to expect. 


There is a size and type of Thor Air Drill for every require- 
ment. Send for literature which illustrates and describes the 
complete line. 


TOOLMAKERS SINCE 1893 


PNEUMATIC 236 South Jefferson St. ELECTRIC 
TOOLS CHICAGO, ILL. . TOOLS 
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closed. The space made by the rafter 
pipes between the asbestos roof sheets 
and the brick wall will be generally 
found to provide ample escape for 
the burnt gases when the fire is burn- 
ing good. 

If the weld is on the bottom of the 
cylinder proper only the lower por- 
tion of the cylinder needs to be 
brought to a cherry red heat; if the 
weld is to be made upon the upper 
portion of the cylinder, or the valve 
chamber, the entire valve and upper 
portion of the cylinder must be 
brought up to the same heat. The 
saddle portion of the cylinder should 
not be brought to a red heat unless 
it is to be welded upon. It is neces- 
sary only to heat such sections that 
are not to be welded to a temperature 
high enough to prevent them from 
chilling the portions that are to be 
welded. 


The cylinder should take from two 
to four hours to be brought up to the 
temperature described above, and no 
means should be used to force the 
heating, as it is important that the 
heat be brought up slowly. Rapid 
heating is liable to cause the cylinder 
to crack. 

When the cylinder has reached the 
dull cherry red heat, the place in the 
wall through which the welders are 
to work should be opened, by remov- 
ing the brick or scrap boiler lagging 
with which the opening was closed, 
and a sheet of xs-inch asbestos placed 
over the opening. A hole should then 
be made in the sheet of asbestos just 
large enough for the welder to work 
through and no more. If the break is 
such that two welders can work near 
each other, holes should be provided 
for it, but it is not advisable for one 
welder to work on one end of the 
cylinder and one on the other, as this 
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may permit a draft to pass through 
the furnace, chilling and hardening 
the cast iron. It may even cause the 
casting to crack. As these jobs are 
almost always too hot for one man to 
work at it continuously without re- 
lief, two welders should be_ used, 
taking turns at the torch. If two 
torches are used, three welders will 
be sufficient. 

It will be found best to use a goose- 
neck type welding torch on cylinder 
welds, using an extension to lengthen 
it to proper length for the job. A 
make of torch should also be chosen 
that is known to stand high tempera- 
tures well without backfiring too fre- 
quently. Even the best torch will be 
found to occasionally backfire, due to 
the high temperature within the fur- 
nace, and it may be necessary to wrap 
it with a thin, narrow asbestos braid 
from the mixer to a point close to the 
end of the tip. This will be found to 
be a great help in holding the back- 
fires to a minimum, and in most cases 
will prevent them. 

Care should be exercised to see that 
the welder is supplied with a good 
quality of cast iron welding rod and 
flux. On the majority of such jobs 
Y%-inch rod will be found to be the 
best size; however, if the section of 
the cylinder to be welded is thick, 
¥%-inch rod may be used. 

It is practically impossible to make 
a fixed rule as to the proper point to 
start the weld. Experience alone can 
determine this; however, if the cylin- 
der is kept at the proper heat during 
welding there is very little chance of 
mistake in this respect. Experience 
must determine the size of welding 
tip to be used, but the length of the 
flame must be sufficient to prevent 
the encouragement of backfires, al- 
though not of sufficient length to have 
enough blast to blow the molten 
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Clouds of smoke poured suddenly from the 
tall, spindly stack---the paddle wheels re- 
volved noisily, slapping the water and the 
boat moved---a dream had become reality. 


It was ‘‘Fulton’s Folly,’’ the Clermont, on 
her first trip to Albany. Fulton’s dream a 
reality in 1807 made possible the great 
leviathans that ply like ferries across the 
wide oceans today. 


And so, LeBlond tools of today tower above 
those of yesterday in efficiency, productive- 
ness and power, as do the giant liners the 
puny Clermont. 


EIBLONID 


BUILDERS | 
“MASTER TOOLS OF INDUSTRY’ 
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metal around. Care should be ex- 
ercised to keep the flame neutral. 
The welder must be careful to avoid 
hard spots in the weld, as they inter- 
fere with the machining of the cylin- 
der after welding. The principal 
cause of these hard spots is the plung- 
ing of cold welding rod into the pud- 
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brought to a bright red heat. It 
should then be placed into the puddle 
prepared as described above and 
rubbed about so that, as it melts, 
the molten metal will be fed into the 
puddle beneath the surface. Molten 
metal should by no means be drop- 
ped into the puddle, as it will tend to 


Fig. 8—Front view of welded cylinder, showin false bushing melted away to make part 
of the weld. Fig. 9—Side view of weld. 


dle, which chills the molten metal. 
The excessive use of flux as well as 
the use of an inferior quality ‘of flux 
will also cause hard spots. 

In starting the weld, the welder 
should spread the flux sparingly over 
the cast iron at the point of starting. 
He should then play his flame over 
the cast iron at this point until the 
walls of the vee-shaped groove de- 
scribed above begin to melt, Care must 
be exercised to see that the metal at 
the outer portion walls of the vee 
does not melt ahead of the metal at 
the apex of the vee, and thus flow 
over the apex and not weld to it; but 
that the surfaces of both are brought 
to the melting temperature at the 
same time. When this temperature is 
reached, the end of the welding rod, 
which has previously been heated 
and dipped into the flux, should be 


cause slag enclosures and iceitdiae 
in the weld. The surface of the pud- 
dle should be closely watched, and 
when it appears dirty, more flux, in 
small quantities, should be added. 
When necessary to remove the im- 
purities, do not push them aside, but 
lift them off. 


Too much care cannot be exercised 
in seeing that the added metal from, 
the filler rod properly unites with the 
parent metal of the casting. Too of- 
ten surface adhesion is mistaken for a 
true weld. In order to secure a true 
weld the welder must see that the 
walls of the parent metal are melting 
and mixing with the filler rod metal. 
Unless the parent metal actually melts 
at the surface, there will be no true 
weld. By constantly rubbing the filler 
rod into the molten metal of the pud- 
dle the welder will be able to judge 
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the penetration he is getting into the 
parent metal. The weld should be 
finished off about as shown in Fig. 
5. A heavy reinforcement is seldom 
necessary, as surfaces that must be 
machined will permit of no reinforce- 
ment at all. 

We now come to one of the most 
important steps in the operation, and 
that is the cooling. Since care must 
be exercised to see that the cylinder 
is slowly and carefully brought up to 
the proper preheat, and in seeing 
that the casting is not chilled during 
welding, it is only logical that the 
same care should be exercised in low- 
ering the temperature of the casting 
to room temperature. 
weld is completed, the furnace must 
be recoaled and then closed up as dur- 
ing the preheating. The casting 
should then be closely watched to see 
when it is down to a uniform dark 
cherry red heat. Just as soon as it 
has reached this heat all openings 
must be closed with pieces of scrap 
asbestos lagging. Small openings be- 
tween the brick that cannot be closed 
in this manner should be plastered 
over with a paste made of ground 
scrap asbestos lagging and water. If 
a large opening in any of the walls is 
closed with scrap asbestos lagging, 
and there is any danger of it falling, 
it should be plastered over with the 
asbestos paste. From 36 to 48 hours 
will be required for the casting to 
cool. The furnace should not be 
opened until from 10 to 12 hours after 
the walls of the furnace have become 
cold, and then only a small opening 
should be made at first and the hand 
reached into the furnace to determine 
whether or not the casting has cooled 
sufficiently. If it is found to be suffi- 
ciently cool, enough of the furnace 
should be removed to make a 


thorough examination to see that 
there are no imperfections in the 


When the. 
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weld. If additional welding is re- 
quired, the casting can be reheated; 
otherwise the furnace can be re- 
moved. 

In Fig. 6 will be seen a badly 
broken cylinder. The entire front end 
of the valve chamber was broken off. 
The fracture started, as shown, at 
the right of the cylinder and pro- 
gressed upward along the steam port, 
through the valve observation hole 
and around to the exhaust port. The 
part broken from the casting was frac- 
tured into eight pieces. The largest 
piece comprised about three-fourths 
of the front end of the valve chamber 
and the right half of the front wall of. 
the steam port. This latter-mentioned 
piece was supported by a false bush- 
ing, placed in the valve chamber as 
shown in Fig. 6. The other pieces 
were brazed to the ends of long pieces 
of pipe and when the time came to 
place them in position, the pipe 
handle was passed through a sling 
used as a fulcrum and held in the 
hook of. an overhead traveling crane. 
This enabled one man, after the pieces 
were properly preheated, to hold 
them in place while the welder tack- 
welded them to the cylinder casting 
and then melted the braze that held 
them to the pipe. Fig. 7 shows the 
completed weld along the edge of the 
steam port, including the valve ob- 
servation hole. The completed job 
is shown in Figs. 8 and 9, showing 
how the false bushing was melted 
away in order to make part of the 
weld. When the above described 
procedure was followed the writer has 
never experienced any trouble with 
any cylinder weld. 
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The Nature and Properties of 
Iron and Steel. V. 


By GEorRGE M. ENos 


May, 1929 





Assistant Professor of Metallurgy, University of Cincinnati 


LAIN carbon steel is 

an alloy of iron and car- 
bon, usually containing ap- 
preciable quantities of 
manganese. In commercial 
steels, silicon, phosphorus 
and sulphur are also pres- 
ent in small amounts. Alloy 
steels owe their properties 
to some element or ele- 





This is the fifth 
article of the se- 
ties and deals with 
the constitution 
of steel. The next 
article will con- 
sider the heat - 
treatment of plain 
carbon steels. 


metallurgy known as Met- 
allography, Plain carbon 
steel may be considered as 
alloys of only iron and car- 
bon, for purposes of fun- 
damental explanation of 
their constitution and pro- 
perties. Consideration of 
the effects of the other 
elements will therefore be 








ments which have been 





postponed. 





added to plain carbon 
$teel, such as tungsten, vanadium, 
nickel or chromium, or to increased 
amount of meganese or silicon. 
Since steel is an alloy, a study of 
the constitution of steel should follow 
the usual lines of procedure for the 
study of alloys. An alloy may be de- 
fined as a metallic mass which is not 
a single chemical element. The study 
of the constitution, or internal struc- 
ture, of metals and alloys is a branch of 


Steel and cast irons com- 
prise a system of alloys between iron 
and carbon. Up to about 1.7 per cent 
carbon the alloys are known as steel. 
From 1.7 per cent to 6.67 per cent 
carbon the alloys are cast irons. The 
variation in carbon percentage has a 
very great influence upon’ the pro- 
perties of the steel or cast iron. 

At the outset it should be clearly 
understood that it is impossible, in a 
brief article or series of articles, to 





LAYER ALLOY 


PURE METAL 


Molten 















tt 
a 





rm) wi uu Meta/ starts 
< : s S ioame & 
“4 Freezing = e = 
< f Point & e & 
ui wi m7 Both Mela 
a a|| Ee utecticf Solid 
= & | freezes & 
S é - 
Solid 


EUTECTIC ALLOY SOLID 


SOLUTION 
ALLOY 


Molten 


<—“GBoth Metals 
start tofreeze 






Molten 


YE xcess 












——— hn 
“_«_- a. 


(c) (9) 








Fig. 1—Typical Cooling Curves for a Pure Metal and for-Various Types of Alloys. 
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FOSDICK 


Bil Beas Sensitive Drill 
— “Gangs”? up to 6 Spindles— 
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Spindle of Chrome 
Nickel Steel, accu- 
rately ground. 


Ball Bearings on all 
revolving parts. 


Spiral Gear Drive; 
hardened spiral 
gears running in oil. 


Patented Belt Shift- 
ing Mechanism, 
using a central cam 
drum, controlled by 
crank. 


Spindle Sleeve is 
supplied with one 
thrust and two ra- 


dial ball bearings. 


Head is adjustable 
and can be clamped 
in position. 

Power Feed. Four 
geared feeds for 
each spindle. Feed- 
engaging clutch 
and all gears are 
enclosed. 


Patented Tapping 
Attachment is 
clamped to quill or 
sleeve and is disc- 
driven. 


Four-cone pulley 
gives four speeds. 
Range of three sets 
of speeds to choose 
from. 


Channel for chips 
and lubricant 
around table. 





Developments far ahead of general practice in building machines of 
this type are embodied in the design on this machine. Especially 
intended for use on the rapid, accurate drilling operations met in 
modern high-production manufacturing plants. 


Ask For Specifications 


THE FOSDICK MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S. A. 
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give a complete discussion of all the 
possible variations in the structures 
and properties of iron and steel. To 
introduce the subject of the constitu- 





tion of steel, it is advisable to consider 


alloys in general before taking up the 
constitution of steel in any detail. 
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solid state. No compounds are 
formed. In this case the metals can- 
not be distinguished from each other 
when molten, but upon freezing, the 
constitutent metals separate, forming 
a finely. divided .mechanical mixture 
called a eutectic. The composition of 
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Fig. 2—Typical Equilibrium Diagrams for Various Simple Alloy Systems. 


The methods of production of iron 
and steel have been considered in 
previous articles. 

Alloy Systems 

When metals are allowed to solidify 
together from the molten state, the 
mechanism of this process, and also 
changes which may occur in the solid 
state, depend upon certain conditions 
of solubility. Metals may dissolve in 
each other just as salt dissolves in 
water, up to certain limits, or they 
may not dissolve at all, just as sand 
will not dissolve in water. The pos- 
sibilities are summed up in the follow- 
ing cases. 

CASE I. The metals are not solu- 
ble in each other in either the liquid 
or solid state. No compounds are 
formed. Alloys of this type, upon 
melting, will form layers with the 
heavier metal at the bottom of the 
containing vessel, and accordingly are 
sometimes called “layer” alloys. 
Lead-copper alloys, which are some- 
times used for bearings, belong to 
this class. 

CASE II. The metals are com- 
pletely soluble in each other in the 
molten state, but are insoluble in the 





the eutectic is constant, so that if the 
metals in the alloy are present in pro- 
portions other than the original com- 
position, an excess of one of the 
metals will freeze out distinct and 
separate from the eutectic. Cast iron 
belongs to this class of alloys, as do 
several types of bearing metals, such 
as lead-antimony alloys. 

CASE III. The metals are soluble 
in each other in all proportions in the 
liquid and solid states. No com- 
pounds are formed. Alloys of this 
type are known as “solid solutions.” 
Steel at very high temperatures is a 
solid solution. Another example is 
cupro-nickel, which is an alloy of cop- 
per and nickel. 

Under certain conditions com- 
pounds may be formed _ between 
metals. If this occurs, the cases just 
discussed may be somewhat com- 
plicated. It is possible to have dif- 
ferent cases applying in the same 
alloy system. Thus, as_ indicated 
above, in the iron-carbon system, cast 
irons solidify asa “eutectic” type alloy, 
while steel solidifies as a “solid solu- 
tion.” On cooling below certain 
temperature ranges, steel behaves as 
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TWIKE DISC 


Clare Rnes 
















Provide Four Essential Advantages for 
Machine Tool Drive Control 


1. A fine quality of smooth engagement. with no 
danger of seizing or burning. 

2. An easy method of maintaining constant adjust- 
ment of contact areas to within .0OL’. 

3. Extreme durability, with continuous satisfactory 
performance. 

4. Low first cost and minimum upkeep expense. 


Two distinct types are now available, adapted to most of the 


requirements of modern machine tool design and operation. 





The dry plate type, with one or two The multiple disc type, designed to 
dstvinis gitaien, antl in effective run in a bath of oil, made in 27%” 
diameters from 4)” up. to 674" diameter sizes. 


Complete information about any projected clutch installations 
will be furnished promptly on request. Write. 


Twin Disc CLutcH COMPANY 


RACINE WISCONSIN 
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though it were a eutectic type alloy. 

In considering alloy systems we are 
concerned with variations in tempera- 
ture and composition. (The effect of 
pressure may be neglected.) For al- 
loys containing only two elements, 
these variations may be shown on a 


ie STEEL 





May, 1929 


fect on the melting point of metal A, 
or vice versa. In (b) metal D lowers 
the melting point of metal C, and vice 
versa. In this example an alloy rich 
in metal C has a lower melting point 
than the pure metal C because of the 
presence of metal D, and likewise an 


CAST IRON 
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Various changes take place in this 


area, depending on the rate of cooling. 
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4.3 6.67 


Fig. 3—The Iron-Carbon Diagram. 


diagram known as a “constitutional” 
or “equilibrium” diagram. The data 
for these diagrams can be obtained by 
noting the temperature at which al- 
loys of the same system but of various 
compositions freeze and melt, and by 
examining the alloys under the micro- 
scope, and in other ways. Typical 
cooling curves for a pure metal, and 
also for alloys of each type, are 
shown in Fig. 1. 

Let A, B, C, D, E, F, represent dif- 
ferent metals. In Fig 2 are shown 
typical equilibrium diagrams for pairs 
of these metals. It will be observed 
in (a) Fig 2, that metal B has no ef- 


alloy rich in D has a melting point 
less than D because of the presence 
of C. The alloy having the eutectic 
composition has the lowest melting 
point. For the pair of metals E and 
F, the addition of F to E, or vice 
versa, changes the melting point from 
that of the pure metal. The data for 
obtaining (a), Fig. 2, would be ob- 
tained from a series of cooling curves 
similar to (b) in Fig 1, for (b), Fig 2, 
from (c) in Fig. 1, for (c), Fig. 2, 
from (d) in Fig. 1. 


It should be noted that equili- 


brium diagrams can be used in in- 
terpreting alloy systems only when the 
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More Speeds— with 
Fewer Gears with 


Ghe “LEHMANN” 


The ‘‘Lehmann” Geared Head is compact 
and shapely and gives a greater number of 
speeds with fewer gears and higher gear 
ratio than any other lathe built. 










(THESE sixteen speeds in almost exact geometrical progression per- 
mit the operator to maintain a more nearly efficient cutting speed 
than is possible with fewer speeds. No safety or interlocking device is 
required to avoid engagement of different gear ratios at the same time 
as design makes this impossible. 
All gears in headstock are heat-treated steel of a special selected grade 
for this purpose. 
All shafts are of alloy steel, heat-treated, and run in ball bearings, and 
the spindle is of alloy steel with hardened and ground bearings and 
runs in phosphor bronze.boxes. Spindle nose (patented) has two di- 
ameters, both hardened and ground, providing two bearings for chuck 
and face plate. 
Gear ratio permits the use of a high speed driving shaft, and the posi- 
tion of the shaft allows a larger diameter of driving pulley, thus reduc- 
ing the strain on belt and. bearings. The head forms an oil-tight case, 
enclosing all running parts, and provides oil bath for mechanism. 


Ask us to tell you more about the “LEHMANN.” 


LEHMANN MACHINE CoO. 


3563. CHOUTEAU AVE., ST. LOUIS, U. S. A. 
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alloys formed are cooled very slowly 
from liquid to solid state. 


Iron-Carbon Equilibrium Diagram 


We are now ready to consider the 
iron-carbon equilibrium diagram 
shown in Fig. 3. Strictly speaking, 


oc 














738 bei 
690) Ar, | Arg2z 
r] 
Ou%Carbon 85% 77% 


Fig. 4—Diagram Showing ‘Eutectic’ Type 

Changes in Solid Steel upon Heating and 
5 Bee Cooling. 

the iron-carbon diagram, as conven- 

tionally depicted, is really an equilib- 

rium diagram showing the relation- 

ships between iron (ferrite) and iron 





Fig. 5—Photomicrograph of a Hypo-Eutectoid 
Steel, .6 per cent Carbon (Fully .Annealed), 
Etched with Picric Acid, X 100, Showing 
Pearlite (Dark) and Ferrite (Light). 
carbide, or cementite, the formula for 
which is Fe;sC. Since cementite con- 
tains 6.67 per cent carbon, the limit 
of the diagram in terms of carbon is 
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placed at 6.67 per cent carbon, which 
is equivalent to 100 per cent cementite. 

Pure iron melts at 1530 degrees C. 
(2786 degrees F.) The effect of the 
addition of small amounts of carbon 
on the melting point is shown by the 
lowering of the melting point indi- 
cated by the line AE, until at the 
eutectic point E, the melting point of 
the alloy is about 1135 degrees C. 
(2075 degrees F.), and the composi- 
tion is about 4.3 per cent carbon and 
95.7 per cent iron. The diagram can 
be considered as consisting of three 
parts; viz., the part showing cast iron 
as a eutectic alloy, the part showing 
steel as a solid solution, and the part 
showing the steel _in solid solution 
breaking up in the solid state, just as 
eutectic alloys do upon solidification. 
The solid solution known as austenite 
-holds carbon dissolved at the higher 
temperature, but loses this property 
as the temperature passes through a 
temperature range known as_ the 
“critical range,” and below 700 de- 
grees C. the amount of dissolved car- 





Fig. 6—Photomicrograph of a Hyper-Eutectoid 
Steel, 1.4 per cent Carbon vo Annealed), 
Etched with Picric Acid, 100, Showing 
Pearlite (Dark) with Cementite (White) at 
the Grain Boundaries.—(R. O. MacDuffie). 
bon will be extremely small. Point C 
is equivalent to a eutectic point, and is 
called “eutectoid” to distinguish from 
the true eutectic. The eutectoid com- 
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| 225 BENDIX HOUSINGS 
DRILLED PER HOUR 


HE above machine is a two way horizontal Hydraulic Multi- 
driller built up of two Standard Natco Type C 4” Hydraulic 
Units. It is equipped with the Natco Hydro Uni-power system 
of Hydraulic feed, which is semi-automatic in operation, the 
operator completely controlling the machine by one air valve. 


i no ate 


The machine is equipped with a three position trunnion type 
fixture and performs the following operations on a well-known 
Bendix Housing. Drills a total of five holes, countersinks two 
holes and taper reams one hole. 


a '’ 


NATCO PRODUCTS 


Standard Adj. Multiple Drills Hi-Duty Single Spindle Drills 
Fixed Center Multiple Drills Drillers and Tappers 
Single Purpose Automatic Drills Special Machines 


May we give you a proposition on your “‘holes’’? 


THE NATIONAL AUTOMATIC TOOL CO. 
RICHMOND, INDIANA, U. S. A. : 









f 
é 
: 


i 


ee 


——— 


56 Modern Machine Shop 


position is about 0.85 per cent carbon. 
Heat treating operations are con- 
cerned with the changes which take 
place in steel in the solid state on 
heating and cooling. The “eutectic 
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iron, will continue until all the metal 
is solid at point n. The austenite 
(solid solution) will then cool until a 
temperature corresponding to o is 
reached, where the spacing of the 

atoms changes, and 





8 


eel t fn_thousends of }bs.per $q.in- 
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Elastic Limit 


the new spacing will 
oa not permit carbon to 
remain dissolved. The 
new material is called 
alpha ferrite. During 
the temperature drop, 
o to p, more alpha 
ferrite is formed, with 
a consequent enrich- 
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Fig. 7—Physical Properties of Steel, with respect to Carbon 
Content. 


type” changes in steel are indicated in 
Fig. 3, and in more detail in Fig. 4. 
This illustration shows values ob- 
tained with cooling curves as dotted 
lines, and values obtained from heat- 
ing curves as full lines. 

Consider the slow cooling of two 
typical steels from the liquid state to 
room temperature. One steel con- 
tains 0.5 per cent carbon and the other 
1.2 per cent carbon, represented on 
the diagram Fig. 3 by the lines m, n, 
oO, p, r and s, t, u, v, w respectively. 
(The dashed lines are not a part of 
the original diagram.) 

At a temperature of 1530 degrees C. 
the 0.5 per cent carbon steel will be 
completely molten. As it cools to a 


temperature represented by point m it 
will start to freeze and the solidifica- 
tipn of the solid solution, carbon in 


called’ pearlite and 
contains about 0.85% 
carbon, all of which is 
present in the iron carbide form. Ac- 
cordingly the structure below 700 de- 
grees C. will consist of the excess fer- 
rite, thrown out of solution between 
o and p, and pearlite. Below p, the 
cooling continues without change of 
structure. Fig. 5 is a photomicro- 
graph of a steel containing pearlite 
and ferrite. 

Considering the 1.2 per cent carbon 
steel—at 1530 degrees C. it will be 
molten; it will start to freeze at point 
s, and the solidification continues until 
point t is reached. The solid steel is 
austenite, but contains more carbon 
than in the previous example. From 
t to u the cooling continues without 
change. At u, the austenite can no 
longer hold as much carbon dissolved 
as at the higher temperatures and 
starts to eject cementite, which pro- 
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NORMA-HUFFMANN BEARINGS CURPN.- STAMFORD CONN. U.S.A. 
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Norma-Hoffmann “Precision” 
Maintains “New Machine” 
Standards of Performance 
Indefinitely : : : : : : : 













O take one example from a long list: The Cincinnati 
Bickford Tool Company has standardized on Norma- 
Hoffmanns for the lower spindle bearing of their Super- 
Service Radial Drill. 
It is worth your time to find out what these bearings can 
save for you. 
Write for catalogs. Our engineers will be glad to assist you 
in solving difficult bearing problems. 


NVRMA- AVFFMANN 
PRECISIUN BEARINGS 
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cess continues, with depletion of the 
austenite in terms of carbon, until a 
temperature of about 700 degrees C. 
is reached at v, where the austenite 
transforms into pearlite, just as it did 
at the same temperature for the lower 
carbon steel. The cooling continues 














c oF 
300 oo 

gamma iron Nese 

beta 

OA we 
700 1292 

alpha tron 
% Carbon 85% 1.7% 


Fig. 8—Diagram Showing Allotropic Forms 
of Iron in Steel. 

to room temperature without any 
change in structure. The constituents 
present will be pearlite and cementite. 

All steels with less than 0.85 per 
cent carbon are known as hypo-eutec- 
toid steels and will behave in a man- 
ner similar to the first example, and 
all those with more than 0.85 per cent 
carbon are known as hyper-eutectoid 
steels and will behave like the 1.2 per 
cent carbon steel. If the steel con- 
tained exactly 0.85 per cent carbon, 
no change would occur in the solid 
state until the temperature of 700 de- 
grees C. was reached, when the au- 
stenite would transform completely to 
pearlite. Fig. 6 is a photomicrograph 
of a steel containing pearlite and 
cementite. Fig. 7 shows the varia- 
tion in percentage of pearlite, ferrite 
and cementite in annealed (slow 
cooled) carbon steels, with carbon 
content, and also the changes in phy- 
sical properties with carbon content. 


The Allotropy of Iron 


Iron is a metal which undergoes 
changes in its crystal form in the 
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solid state at several different tem- 
peratures. Thus if the cooling curve 
of pure iron be studied carefully, it 
will be found to have arrest points at 
768 degrees C. and 900 degrees C., as 
well as at the actual melting point of 
1530 degrees C. (See Fig. 1(a) for 
cooling curve of a pure metal which 
does not have allotropic changes). 
These arrest points in the solid state 
are known as “thermal critical 
points.” The addition of carbon to 
iron, forming steel, lowers the upper 
thermal critical point, as shown ap- 
proximately by the line DCH in Fig. 
3, and the lines Ar 3, Ar 2,3 and Ar 1, 
2, 3 in Fig. 4. For pure iron the dis- 
tance between atom centers in the 
solid state is a constant value until a 
temperature of 900 degrees C. is 
reached. There the value changes. 
Below 768 degrees C. the pure iron 
is known as alpha iron; between 768 
degrees C. and’ 900 degrees C. it is 
known as beta iron; above 900 degrees 
C. it is known as gamma iron. These 
allotropic changes are indicated in 
Fig. 8. Alpha iron is magnetic, but 
cannot dissolve appreciable amounts 
of carbon at any temperature. Beta 
iron is non-magnetic; gamma iron is 
practically non-magnetic, and can hold 
carbon dissolved in it. Unimportant 
in the subject matter under discus- 
sion here is delta iron, which exists 
above 1400 degrees C., and is not 
shown on the diagrams, Fig. 3 or 
Fig. 8. 

In steel, gamma iron exists at suc- 
cessively lower temperatures as the 
carbon content is increased up to .85 
per cent, after which the transforma- 
tion temperature is constant at 
around 690-700 degrees C. Beta iron 
is found in the small area marked 
“beta” in Fig. 3 and Fig. 8, and alpha 
iron exists below beta and gamma. 
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Save *700 to°100 
on a Miller/ 


RDERS were received for as many No. 2 Uni- No.2 Uarte 
versal Millers in thirty days at the new low Universal 


; _— as were sold in the preceding twelve 
months. 

With these machines a high standard of accur- Constant Speed 
ate milling can be maintained. The standardized 
spindles are forged from high carbon chrome 1775 
nickel—every gear, shaft, clutch and stud in the 
driving and feed mechanism is either pack hard- 
ened or heat treated. 






Consider these features also: (1) Veeflat over- No 3 Oar 
arm; (2) complete interchangeability of arbors, es 
chuck, etc.; (3) fully enclosed motor—readily ac- Plain 


cessible; (4) quick-stop brake; (5) disengaging 


hand wheels; (6) automatic lubrication; (7) 16 feed “ 
on; (7) Sofeeds MAEM) aa 


(8) sensitive 
control start- 18 6 ft) 
ing lever; (9) 


pilot wheel 
for easy oper- 


ation of F . 
over-arm; Either Pog — 
(10) gaug- or Motor 

ing strip. $150 Extra 










Reasons for Low Prices 


1—Increased production makes possible 
manufacturing economies. 


2—While incorporating every feature es- 
sential for economical milling—these ma- 
chines run right-handed and do not have 
coaiaune mechanism, dual control or frictionless bearings. 


We Guarantee—that if these machines are not as re 
resented, we will accept their return and refund to the 
purchaser all freight, handling and set-up charges. 


Write for Miller Catalog 
The Oesterlein Machine Co. Cincinnati, Ohio 
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If there is a “‘kink’”’ or short-cut in c 


a use in your shop, send in a description of it. We will pay $5 for each one published. D 
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Cutting a Large Gear on a 


Small Milling Machine 
By H. H. HENSON 
CG APPLYING motor drive to a 


large press that was formerly driv- 
en by belt, we were confronted with 
the task of cutting teeth in the rim of 
one of the flywheels. The flywheel 
weighed 600 pounds, was 45.67 inches 
in diameter, and required 135 teeth of 
3 diametral pitch. As the only ma- 
chine available for the job was a 
small milling machine, we set the 
job up on the milling machine table 
as shown in the accompanying illus- 
trations. 

The flywheel (A) was too large and 
too heavy to be supported by the 
milling machine table, so we counter- 
balanced it with the other flywheel 





Cutting a large gear on a small milling machine. 





(A) Gear to be cut; (B) master gear for in- 

dexing; (C) flanged stud on which gear re- 

volved; (E) counterweight; (F) steel connect- 
ing cable. 


(E) from the same machine. The 
two wheels were connected by means 
of a \%-inch steel cable (F), which 
was supported by two pulleys that 
were suspended from an 
» overhead beam. As it 
' was impossible to use 
the driving head to cut 
a gear of this size, we 
were forced to devise 
some other method of 
indexing as well as sup- 
porting the work. We 


ter gear (B) and keyed 
it to the steel sleeve on 
which the flywheel was 


mounted. The sleeve, 
with the flywheel and 
master gear in_ place, 


was placed on a flanged 
stud (C), which had been 
turned to fit the sleeve, 
and the stud was then 








first cut a 10-pitch mas-— 
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All You Need 




















... to make 


Permanent Fastenings | % 


No tapping .. . just hammer 
in Hardened Drive Screws 


A hammer and some Hardened 
Metallic Drive Screws are all you 
need to make permanent fasten- 
ings to iron, brass and aluminum 
castings, steel, Bakelite, etc. No 


taps or tapping machinery neces-. 


sary. A Hardened Metallic Drive 
Screw is its own tap—cuts a 
thread as you hammer it in a 
drilled hole. 

Compare the ease, speed and econ- 
omy of making fastenings this 
simovle way with other methods of 
assembly. Then remember that 
these unique Screws have proven 
their ability to hold under vibra- 
tion and severe service conditions. 







Leading manufacturers of prod- 
ucts of every description have 
made considerable reduction in 
time and cost of assemblies by 
using these Screws in place of ma- 
chine screws, escutcheon pins, 
rivets, etc. 


Such concerns as General Electric 
Co., Ford Motor Car Co., Hoover 
Co., and Black & Decker tested 
samples of these Screws and saved 
by adopting them. We want you 
to try them, too. Tell us what 
you want to fasten— we'll send 
suitable samples. 


PARKER-KALON CORPORATION 
192-196 Varick St., New York, N. Y. 








Parker Kalon 


Hasienod etallic 
DriveS 


ACO US PAL OFF. 
PATZNTED JAN. 29, 1924 = No. 1482151 
OTHERS PENDING 





Parker-Kalon Corporation 
192-196 Varick St., New York, N. Y. 


Please send me a handful of Hardened Me- 
tallic Screws. I want to try them out for 
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bolted to the milling machine table. 

In order to accurately index and 
lock the gear, a piece of 2x 6x6-inch 
angle steel was fitted with an adjust- 
able latch in which several teeth had 
been cut to mesh with the teeth in 
the master gear. The angle plate was 
bolted to the machine table with just 
enough clearance between the master 
gear and angle plate to allow for ad- 
justment of the latch. Two set screws 
held the latch in place when meshed 
with the teeth in the master gear. 





This Turret Carries a Cross 


Slide 
By WREN A. DAWSON 


ERE is a set-up on a Potter & 
Johnson automatic lathe that 
makes it possible to face four sur- 
faces, one of which is on the rear side 
of the piece, in one movement, The 


piece is a cast iron differential spur 
gear spider for a Hart-Parr tractor. 
The tools shown face the front side 
of the rim, face a counterbore to an 
exact depth and diameter, and face 
both the front and rear of the hub. 
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(Left)—The tool held in the carriage cross 
slide tool holder pushes the turret slide toward 
the rear. (Right)—View from rear, showing 
arrangement of tools in turret cross slide. 
Obviously, the facing of the rim and 
the counterboring could not be done 
automatically with tools held in the 
cross slide, and wide facing tools of 
the type which are fed straight in 
but not crosswise were unsatisfactory. 
The solution to the problem lay in 
the use of a cross slide which con- 
sists of a casting that is held in the 
turret in the same manner as the 
other turret tools are held. The cast- 
ing is planed out and has a sliding 
member gibbed into it. This sliding 
member, which carries the tools, is 
actuated by the carriage cross slide, 
being fed across by a short section 
of steel which is clamped into the 
side of the carriage tool holder. 
When the turret moves up to posi- 
tion, it inserts a curved facing tool 
through the hole in the hub and stops 
at a point which locates the tools at 
the proper depth. The carriage cross 
slide then feeds toward the front, the 
front cross slide tool rough facing the 
rim, while the rear cross slide tool 
holder pushes the turret cross slide 
toward the front so that the tools 
held in the turret cross slide can per- 
form the rough facing operations. 
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The Super-Service Production Drill 


For Mass Production Speed on 
Large or Small Lots 


16 SPEEDS 
16 Feeds 


Sixteen closely graded speeds, 
ranging from 263 to 1233 r.p.m., 
are provided by interchanging 
gears on three vertical shafts. 
At every speed there are only 
three gear contacts from driving 
shaft to spindle. Such flexi- 
ble simplicity means con- 
tinuous high production. 






Unusual 
RIGIDITY 


Instead of the ordinary sliding 
spindle sleeve, the spindle is 
attached to a slide with broad 
bearing surfaces like the ram 
of a punch press. This con- 
struction provides unusual stiff- 
ness and rigidity at the spindle 
nose. The result is less deflec- 
tion, less. drill breakage and 
more production. 


Write for booklet V-1 20’ SUPER-SERVICE PRODUCTION DRILL 


THE CINCINNATI BICKFORD TOOL CO. 
OAKWOOD, CINCINNATI, OHIO 
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When the cut is 
completed, the tools 
reverse and the 
front cross _ slide 
tool finishes the rim 
face, at the same 
time pushing the 
turret cross slide to- 
ward the rear, while 


the tools perform 
the finish facing 
operations. The fin- 


ishing tools are, of 
course, inverted. 

This arrangement 
is used for facing 
hubs, counterboring, 
or for other facing 
operations where 
the surface to be faced is below the 
face of the rim. It is also particular- 
ly adaptable for back facing. 





Turning Crosshead Pins on a 
Milling Machine 
By H. E. BARNES 


HE illustration shows a special 

attachment set up on a milling 
machine to turn crosshead pins on a 
four-bar guide for a crosshead. The 
turning tool, which must necessarily 
be held so that it can revolve around 
the pin, is clamped to a ring that is 
held between two counterbored 
plates. The tool projects toward the 


center of the ring, which is made in. 


four pieces so that it can be placed in 
position around the pin. The plates 
are also made in sections so that they 
can be located around the pin. Teeth 
are cut in the outer edge of the ring 
so that it can be driven by a pinion 
that is held on a stub arbor in the 
spindle of the machine. The section 


that holds the plates and gear in posi- 
tion is fed back and forth by means 
of a 1%-inch 10-thread brass screw, 
thus making it possible to turn the 
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Milling machine attachment for turning crosshead pins. 


whole length of the pin. The illus- 
tration shows the table, carrying the 
work, drawn away from the pinion so 
that the teeth of the gear can be seen 
through the opening in the plates, 
which provides for meshing the gears. 


A Test Method Applied to 


Practice 
By R. H. KASPER 
iy A TEST recently applied by the 
Bureau of Standards, two _ tools 
were set in a lathe tool post so that 
the cutting edges of both were the 
same distance from the axis of the 
work, as shown in the sketch. Re- 


© ameians 


Using the cutting tools as limit gages. 











peated cuts taken off the work showed 
that the trailing tool would not cut 
while the leading tool retained its 
keen cutting edge. After the leading 
tool had worn about 0.002 inch, the 
trailing tool started to cut. This was 
(Continued on page 82) 
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Drilling and Tapping 


CHUCKS 


Improved Design, Longer Life, 
Greater Power. 


Single and Multiple Spindle. 
Positive and Friction Drive. 
Vertical Float Tapping Chucks. 
Full-Floating and Semi-Floating 
Tool Holders. 


Write for 
New Catalogue 


snd Nat Setting, Sues Driving THE APEX MACHINE CO. 


34", 34" and 114" tap capacity. 305 DAVIS AVE., DAYTON, OHIO 














Conduit Box and Fixture Switch 












6 AMP., 125 VOLT 





For individual control of lighting units. 

Will take the initial 45-ampere smash of “*%¢ .. 

switchinga cold 500-watt gas-filledlamp. 40 oven mrs 00" a am 

For conduit box or canopy installation. ne 
? Ask us for a sample. 


| al PP 


McGILL MANUFACTURING CO. Valparaiso, Ind. 
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Howarp CAMPBELL - - 


ODERN 


Editor 





Should Old Methods 
Be Pensioned 


E RECENTLY heard of a man 

who had been complaining be- 
cause his customers, who are obvious- 
ly in business to make money, were 
transferring a part or all of their 
patronage to a new and live competi- 
tor. His particular claim to their 
business was based, it seems, on the 
fact that he had given them good serv- 
ice over a period of many years, and 
he felt that they owed it to him to 
continue their patronage, regardless 
of the fact that the newcomer, being 
unhampered by old-fashioned ideas and 
out-of-date methods of working, was 
able to give his customers better serv- 
ice all around at somewhat lower 
iprices. Therefore the complaint. 

We wonder what this man would 
say to a machinery dealer who, un- 
able to understand or appreciate the 
necessity or advantages of modern 
machine design, would try to sell 
him an old-fashioned lathe for more 
money than would be required to 
purchase a modern geared-head lathe 
with quick-change gears and all the 
latest attachments. Would he buy 
another antique machine on _ the 
grounds that the old lathes had given 
him good service? 

We wonder what his answer would 
be to a salesman who tried to sell 
him carbon steel tools instead of high 
speed steel, because the carbon steel 
gave him what was, thirty years ago, 
considered good service. 

The great changes in business and 
industrial methods that are taking 
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place today are coming so fast and 
are so far-reaching that only those 
who are capable of broad vision can 
keep pace with them. New processes 
and. new methods are continually re- 
placing the old methods and proc. 
esses. The man who expects to main- 
tain his place in his industry must be 
alive to developments and must be 
ready to profit by them, so that he 
can pass a part of this profit along to 
his own customers. If he cannot keep 
pace with progress, he belongs to a 
past age. And when he asks for pa- 
tronage on a basis of past service, he 
is asking for a pension. 





Business 


USINESS conditions, as indicated 

by a survey made by The Na- 
tional City Bank of New York, are 
constantly growing better. Manufac- 
turing plants in most of the major in- 
dustries are operating at near-capa- 
city; employment is large and stead- 
ily increasing. Steel mill production, 
which is considered a fairly good 
barometer of the metal-working in- 
dustrial situation, is up to 95 per cent 
of capacity and the unfilled orders are 
piling up. 

The automobile industry established 
a new high record in production dur- 
ing the first quarter of the current 
year, the January and February pro- 
duction figures showing a 56 per cent 
increase Over a year ago. 

Agricultural implement manufactur- 
ers expect this year to set another 
new record in the program of mod- 
ernizing farm equipment, and imple- 
ment dealers in the Central West and 
Northwest report the largest Spring 
business since the war. 

With present conditions and future 
prospects so bright, no plant owner 
who has been looking forward to the 
installation of more modern equip- 
ment can afford to put it off longer. 
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For Continuous Production—this 





SPECIALLY adapted for 
multiple spindle spot facing, 
counterboring, countersink- 

ing, or core drilling to a specified 
depth. 


Quick-Ad justable- Length 


HOLDER 


IS THE IDEAL TOOL 


ply lift the locking collar by 
hand, revolve the holder on the 
shank until the desired length is 
obtained, then lower the locking 
collar so that it engages the 


body again. Adjustment is made 


Instant adjustment obtained by widheis wasovieg iran ania. 


means of fine screw thread and 
sliding locking collar; no screws 
to set. Toadjust for length, sim- 


This holder will save its cost in a 
short time on production work. 


Send for Circular and Prices 
ECLIPSE "coixvtxsone COMPANY 


* Pat. DETROIT MICHIGAN 
Abb. For 











Shapers that are Producers! 


“V”’-TYPE RAM 
With 55° Ways 


SR oy 


SMITH & MILLS 
HIGH SPEED 


CRANK SHAPERS 


igned for accurate work at 
high speeds, these machines will 
be found equally efficient on tool .< 
room work or production. 


Made in sizes 12" to 32" stroke. 
12", 14", 16", 20" and 25" with Gear 
Box single pulley belt driven or 
motor drive, also 16", 20" and 25" 
B.G. cone drive with belt shifter. 
32" B. G. all geared single pul- 


ley belt drive or motor drive. 


Write for Catalog 


The SMITH & MILLS CO., Cincinnati, Ohio 
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Cincinnati 96-in. Special 
Openside Planer 


The accompanying illustrations 
show a special openside planer which 
was designed and built by the Cincin- 
nati Planer Co., 222 South Street, Cin- 
cinnati, Ohio, for machining safe 
doors and frames. The design of the 
tool-holding mechanism is unique in 
that two slides of the boring mill 
type of construction are employed, 
making it possible to obtain a reach 
of 40 inches below the bottom of the 
rail. In addition to the usual clapper 
box and tool block, provision is made 
for clamping a bar through a hole in 
the bottom of the slide so that a bar 
can be inserted on which a tool can 
be mounted. 

In addition to the regular rail, an 
extra guide is provided to give addi- 
tional support to the saddle, the saddle 
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riding on this third way by means of 
a roller bearing. Tie harp which car- 
ries the slides is bolted to the saddle 
in the usual manner and, in addition, 
an extra slot is provided in the top 
of each saddle to which the head can 
be bolted, thus giving it additional 


support. Rack teeth are cut in the 
harp and a pinion, which is located on 
the saddle, enables the operator to 
swivel the head with ease and safety. 

A self-contained counterbalance off- 
sets the weight of the slides. The 
standard feed and rapid traverse is 
supplied to the heads, and the hand 
feed is operated through a special 
square placed at the top of the slide 
so that the operator can adjust the 
tool. A supplementary rolling table is 
supplied so that when machining 


parts up to 10 feet square, the extreme 
overhang will be properly supported. 

In place of the usual mechanical 
device for clamping thg rail, this 






(Left)—Cincinnati 96-in. 
Special Openside Planer 
from Operating Posi- 
tion. Note Boring Mill- 
Type Slides. (Above) 
—Rear View of Rail, 
Showing Supplementary 
Table, Also Built-In 
Motor for Clamping 

Rail, . 
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function is performed by a Torque 
motor which is built into the machine. 
A safety device makes it impossible to 
raise or lower the rail while it is 
clamped. All movements of the ma- 
chine can be controlled from either 
side by means of push buttons, one 
set of buttons being located on a pen- 
dant at the end of the rail. 





B. & S. No. 2 Std. Universal 
and Plain Milling Machines 


The Brown & Sharpe Mfg. Co., of 
Providence, R. I., has recently broad- 
ened its line of “Standard” Milling 
Machines by the addition of the No. 2 
Standard Universal and No. 2 Stand- 
ard: Plain Milling Machines. 

The machines are of the cone drive 
type and as such are particularly valu- 
able for toolroom installation and for 
light manufacturing. In addition, they 
include those advantages and features 
of the standard machines which have 
proven so satisfactory for both pro- 
duction and toolroom work. 

Power is furnished the machines 
through cone pulleys mounted on 
sleevés.on the machine spindles. A 








B. & S. No. 2 Std. Universal and Std. Plain Milling Machines 
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fast and a slow series of spindle 
speeds are available with the slow 
series obtained through back gears 
easily engaged by a lever on the left- 
hand side of the machine. 

Two operating positions are pro- 
vided (one at the front and one at the 
rear of the table) with all levers con- 
trolling the operation of the machine 
readily available from either position. 
All changes in the power feed of the 
table are made by rotating either of 
the feed change levers, which are 
conveniently located at the front-of- 
table and rear-of-table operating posi- 
tions. The rate of feed engaged is 
shown on both of the direct reading 
dials, which are set at an angle to fa- 
cilitate quick reading and are provided 
with glass windows to prevent clog- 
ging by chips and dirt. 

Filtered oil is automatically sup- 
plied to all bearings within the col- 
umn by a plunger pump, thus assuring 
positive lubrication. A gauge on the 
side of the column indicates the pres- 
sure. Another pump automatically lu- 
bricates the knee mechanism, while a 
large well at the front of the saddle 
oils the complete saddle mechanism 
and the table bearings. 

The one piece knee elevating screw 
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assures accuracy in vertical adjust- 
ments. It is completely enclosed in a 
steel sleeve and does not extend be- 
low the base of the machine. 





“A, M.”’ Sensitive Tapping 
Machine 


A tapping machine that is sensitive 
enough for use with taps from the 
smallest up to -inch diameter in 
ordinary steel or iron and up to %4 
inch in softer material, has been de- 
veloped by Adolph Muehlmatt, Fifth 
and Elm Street, S. E., Cincinnati, 
Ohio. The machine is of the vertical 
type and is self-contained with the 
motor mounted on the base of the 
machine, a belt being used to trans- 
mit power from the motor to the 
spindle-operating mechanism. This 
mechanism is distinctly different from 
any other tap-driving mechanism now 
in use and enables the operator to 
apply any amount of power required. 





“A. M.” Sensitive Tapping Machine 


It is also so well-balanced and sensi- 
tive that it will drive the smallest taps 
with less danger of breakage than is 





May, 1929 





Spindle-driving mechanism of “A. M.” 
Tapping Machine. 
generally encountered in tapping by 
hand. 

The driving mechanism consists of 
a leather cone which, in action, con- 
tacts with one of the two faces of a 
double cone on the spindle. Just 
enough clearance is provided so that 
the driving cone cannot touch both 
driven cones at the same time, and the 
spindle has about Ys-inch play ver- 
tically which is enough so that all the 
pressure necessary can be brought to 
bear to drive the tap. When idling or 
reversing, the upper driven cone rest 


‘on the driving cone and the spindle 


is reversed by gravity. As the tap- 
ping operation is started, the pres- 
sure on the point of the tap raises the 
spindle so that the upper cone is dis- 
engaged and the lower one engaged, 
the amount of power applied to the 
tap depending upon the pressure ex- 
erted on the lever by the operator. 
When the operation is completed, re- 
leasing the pressure on the work 
allows the spindle to drop so that the 
upper cone rests on the driver, thus 
reversing the spindle and withdraw- 
ing the tap from the work. 

The work is fed to the tap by a 
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MULTIPLE HEAD 








Why Guess About 
Methods and Cost 
of Increased Production 


es “a 
s¢ 


STANDARDIZED 


Multiple Head ) held in positive 
Bushing Plate and perfect 
and Fixture alignment for 


Drilling, Reaming, Boring, Tapping 














OUR SKILLED TOOL ENGINEERS 


Will be pleased to furnish complete 
data and submit quotations on the 
equipment best suited to your purpose. 


H. R. KRUEGER & CO. 
439 EAST FORT ST., DETROIT, MICH. 











aren ermee - 


What Single Lever Control 
means to you! 





Geared —— a 7 =A x a : : Flexible 
Quick ‘ , Motor 
Change Drive 
Feeds 


1—Centralized Control— operator can change 4—Increased Production—as a result of the ad- 
speeds from operating position. vantages enumerated above. 

- 5—Maintenance of Production Schedules—the 
2—lInstant Selection of Spindle Speed—no time simplicity of the speed control enables a new 
lost hunting for the right levers to shift. man to produce on a par with an old hand. 

6—Long Service—simplicity of design and op- 
3—Concentration on the Work—with conse- Pe rovides for” ia snalasnnenes po 
quent finer accuracy and higher quality. longer life. 


Full description in the G-K catalog. Ask for copy. 


THE GREAVES-KLUSMAN TOOL CO., Cincinnati, O. 
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vertical movement of the table, which 
is mounted on a shaft that slides ver- 
tically through a bearing in the sup- 
porting arm. The shaft has a rack cut 
in one side to mesh with a pinion on 
the levershaft, providing for the ver- 
tical movement by which the work is 
fed to the tap. The shaft is also keyed 
to the bearing so that it cannot turn. 
A stop is provided in the form of a 
split sleeve on which are threaded two 
knurled nuts, the stop being located 
on the shaft beneath the table. The 
stop is adjusted to approximately the 
desired position, then the nuts are ad- 
justed to the final position, one nut 
acting as a lock-nut for the other. 
The lever by which the table is raised 
and lowered operates crosswise, 
avoiding the necessity of reaching for 
it. This lever operates the pinion 
shaft through a _ universal ratchet, 
making it possible to adjust the lever 
to any desired position immediately. 

Both the horizontal driving-cone 
shaft and the vertical double-cone 
shaft revolve in bronze bushings, each 
of which is fitted with an oil washer 
and retaining ring. The horizontal 
shaft is also provided with thrust ball 
bearings. The head is adjustable to 
allow for taking up the belt, or to al- 
low for changing the pulleys. Any 
desired speed can be secured by the 
use of extra pulleys. 

The base measures 7x16 inches; 
the overall height is 22 inches, and the 
complete machine weighs 60 pounds. 
A 4-inch round table for work that 
can be held by hand and an 8x4%- 
inch square table for jig work are 
standard equipment. A guard keeps 
all dirt and dust out of the driving 
mechanism and prevents possibility of 
oil-throwing. 


G & L Combination Side and 
End Milling Head for 


Horizontal Boring 
Machine 


In order to add to the versatility of 
the No. 45 and 50 Giddings & Lewis 
High Power Precision Horizontal 
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Boring, Drilling and Milling ma- 
chines, the Giddings & Lewis Machine 
Tool Co., Fond du Lac, Wis., has de- 
veloped the combination side and end 
milling head shown in the illustra- 
tions. 

The unit is rigidly built with a body 
of cone shape and of heavy section. 
It is applied to the machine by bolt- 
ing and dowelling it directly to the 
head of the machine in place of the 
back gear cover plate. An eye-bolt is 
provided for handling with a hoist. 
The cutters are actuated by the spin- 





(Above) —G. & L. Combination Side and End 
Milling Head for Horizontal Boring Machines. 
(Below)—Rear View of Head. 


dle of the machine, an arbor carrying 
a gear being placed in the spindle, 
where it meshes with a gear on the 
end of a worm shaft, to which the 
small milling cutter is attached. The 
large cutter is driven from the small 
cutter shaft through a hardened and 
ground alloy steel worm and bronze 
worm wheel. The speed of the large 
cutter is one-fourth the speed of the 
small cutter, which is the same as the 
spindle speed. 

All bearings are heavy type com- 


bination radial and thrust ball bear- 
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a In the Interest of 

og 

‘. Better Broach Performance — 
yn. 

a N INSTRUCTIVE CHART on “How to Prop- 

he erly Grind Broaches” is ready for free distribu- 

is tion to broach users. Used as a guide, this “Red 

st. Ring” Chart will assure maximum broach life and 

n- 


performance. These grinding instructions are, of 


course, applicable to the grinding of all makes of 
broaches. Upon request these charts will be mailed 
to you, without cost or obligation, for display in 
your grinding department. Please specify the num- 
ber required. 


The NATIONAL BROACH CoO. 


5 N. JUNE STREET DAYTON, OHIO 











SO ren 
Running at low speed Tra- 
hern Rotary Gear Pumps 
deliver an unceasing flow of 
coolant in a forceful stream 
which penetrates to the 
deepest cuts and bores. This 
not only keeps the cut free 
from chips but also keeps the 
tools cool, which means fast- g 
er work and longer tool life. 


Write for Catalog 54 
GEO. D. ROPER 


CORPORATION 
Rockford, Illinois 








t 
| 
} 
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ings, which, together with the worm 
and wheel, are packed in grease and 
completely enclosed. A draw bolt, 
accessible through the hand hole, is 
used to draw the small milling cutter 
arbor into the socket. The head can 
be furnished in two sizes with single 
or double mills, to fit either the No. 
45 or No. 50 G. & L. machines. A 
similar attachment with a large mill- 
ing cutter can be furnished for verti- 
cal milling. 





Peerless Gear Tooth Cham- 
fering Machine 


Any shape required on a gear rooth 
can be produced with the Peerless 
Chamfering Machine, which is built 
by the City Machine & Tool Works, 
1521 East Third Street, Dayton, Ohio. 
The machine is designed and built for 
long service on continuous production, 
and will chamfer both internal and 
external teeth. The spindle is mount- 





Peerless Gear Tooth Chamfering Machine 


ed in Timken Tapered Roller Bearings, 
providing for continuous, smooth, chat- 
terless operation. The spindle operates 
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at a speed of 1,600 r. p. m. for all 
ordinary work. Power is supplied 
through a 114 h. p. motor, located in 
the base of the machine. A Brown & 
Sharpe No. 1 geared pump keeps the 
work and cutter flooded with lubri- 
cant. The operation of the machine 
is entirely automatic, requiring the at- 
tention of an operator only to change 
the work. Thus one operator can 
operate two machines where neces- 
sary. 

The machine is 49% inches high by 
36 inches long and 25 inches wide. 
Weight, net, 1,800 pounds. 





Pullmore Industrial Clutch 


A clutch of the multiple disc type, 
intended for industrial purposes, has 
been placed on the market by the 
Rockford Drilling Machine Company, 
Rockford, Ill. The clutch is the Pull- 
more Industrial Clutch, illustrated 
herewith. 

The unit shown is the No. 3 Double 
Clutch, the mechanism of which runs 





Pullmore Industrial Clutch 


in an oil bath. It measures 3% inches 
diameter by 5.812 inches long, being 
compact, adaptable, and easy to ad- 
just. The capacity of the unit is 5 
h. p. at 500 r. p. m. It can also be 
adapted to run dry, if desired. All 
parts of the oil-type clutch are of 
high-grade steel, hardened and 
ground. The outer discs of the dry 
type are of high-grade bronze, im- 
pregnated with graphite. The perfect 
balance of the Pullmore clutch permits 
its operation at high speeds, and it is 
not affected by centrifugal force. The 
clutch is made in six standard sizes, 
single or double, of from 2 to 25 h. p. 
at 500 r. p. m., for installation on 
%-inch to 24%-inch shafts. Variations 
in ratings according to r. p. m. \ 
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Sheldon 
Milling Machine Vises 





Furnished Both Plain and With Swivel Base. 
SPECIFICATIONS AND PRICES: 


























Width ; Depth PLAIN VISE | SWIVEL VISE 
No. of of Jaws 

Jaws | Jaws | Open | Wt.,{ Price | Wt., | Price 
: Ibs. Ibs. 
3 131%”) 1%" 12%” z $16.00 | 25 | $20.00 
4 |4%" 1%” 3%” =e 45 | $24.00 
6 | 6%") 2 4%" 90 | $40.00 
8 |8%"lom"iz | 12 8390 225 | $60.00 








Sheldon Drill Press Vises 





Guide Bars are Hardened and Ground. 
SPECIFICATIONS AND PRICES: 


| Width | Depth of | Full | 
No. | of | Jaws dl Depth | Jaws 


| Jaws | dams over of Jaws | Open 








We, | 
Ibs. | Price 








D4 | 414"! 154” | 3” ” | 15 | $12.00 
D6 |6%"; 1%” 3%” ” | 35 | $18.00 
D919 ”| 2%” | 9” | 70 | $24.00 


| 4u" 





Sheldon Shaper Vises 





— 


SPECIFICATIONS AND PRICES: 





Size of | Vise | Bolt Hole; Wt., 
| Ibs. | Price 





No. | Jaws | Opens | Spacing* 
1 |12%x2%"/121%4"”| 714” | 175 | $120.00 
2 | 147x284" 18%)” | 816” 240 | $135.00 








*Distance between holes can be — without 
additional charge 


Write for ba 4 Deseribing Fall. ‘Line of SHELDON 
Tools For the Machine Shop. 


SHELDON MACHINE Co. 


3251 Cottage Grove Avenue CHICAGO, ILL. 
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Non- Rotating 


Double - Acting 


Air Cylinders! 


Another “HOPKINS” achievement. 
This illustrates only one of several 
of our “HOPKINS” Tubular Type 
Cylinders. 


They are available in any diameter 
or length. 


Send for Catalog and Complete 
Engineering Data. 


Send for Catalog 
THE TOMKINS-JOHNSON CO. 


620 MECHANIC STREET 
JACKSON, MICH., U.S.A. 


Also Manufacturers of Chucks, Die 
Sinking Milling Cutters, Work Stands, 
Special Equipment, Etc. 
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Any bar that will pass 
through the lathe spindle 
can be held in this 


New 
Cushman Nose Type 
COLLET CHUCK 


if it is not over 1% inches in size. 






















The chuck offers no obstruction to 
the hole and is mounted on the spindle 
nose by bolting to a plate in the same 
way that a lathe chuck would be. 

The body is a solid piece of steel, 
heat-treated and ground perfectly true 
on both outer and inner surfaces. 










Two ground bearings in the collet 
provide for accuracy in holding the 
work. 

Discs and pinions are of a fine grade 
of alloy steel, carefully heat-treated. 







The special type collets can be ob- 
tained in sizes from Y4-inch to 13%- 
inch, inclusive, from us or from any 
distributor. 







Ask for details and prices! 


THE CUSHMAN CHUCK CO. 


805 Windsor Street 
HARTFORD 






CONN. 
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Thor Locomotive Rod 
Grinder 


The Independent Pneumatic Tool 
Company, 236 South Jefferson Street, 
Chicago, IIl., manufacturer of “Thor” 
pneumatic and electric tools, has 








Thor Locomotive Rod Grinder 


placed on the market a rod grinder 
which is especially adapted for loco- 
motive work. The tool is unusually 
strong and powerful, and is intended 
for use in surfacing locomotive frame 
jaws, rods, straps, rod brasses, shoes 
and wedges, welds, and valve motion 
parts. The wheel guard is made small 
enough in diameter to get into a 2%- 
inch space. 

The Thor rod grinder is available 
in two lengths of whéel—6-inch and 
9-inch. The 6-inch size operates at a 
speed of 7,000 r. p. m., weighs 21% 
pounds, and is 26 inches long. The 
wheel used with this tool is 6 inches 
long, 2% inches in diameter, and with 
a %-inch hole. The 9-inch size also 
runs at a speed of 7,000 r. p. m,, 
weighs 2334 pounds, and is 29 inches 
long. This size takes a 9-inch emery 
wheel, 2% inches in diameter and 
with a %-inch hole. 





Federal Model ‘80’’ Junior 
Dial Indicator 


The Federal Products Corporation, 
Providence, R. I., has brought out a 
dial indicator which is similar in con- 
struction to the Model 80, also made 
by this firm, but which is much 
smaller in diameter. The diameter of 
the indicator is 123-32 inch, and the 
holding bar is 2% inches long by % 





inch in diameter. Special sizes of 





we we =— 
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IF YOU TAP HOLES— 


Wi not have the feel of the tap right at your 
finger tips? A tap is a delicate tool. The 
Ettco Tapping Attachment taps delicately — with 
increased speed — That’s the answer. 


The ETTCO actachment 


is simple— nothing to adjust —if the tap 
sticks or hits bottom, the Ettco slips—the 
same action coming out. No clash of a pos- 
itive clutch—just the smooth action of the 
patented leather lined cone clutch. 






Sensitive :: Speedy :: Satisfactory 
No. 1—Tapping Attachment, 3-16'' in steel, 14"' in C. I.___$35.00 


No. 2—Tapping Attachment, 5-16"'' in steel, 34""in C. I1..__ 50.00 
No. 3—Tapping Attachment, 1}4'' in steel, 54'"'in C.I.___ 80.00 


EASTERN TUBE & TOOL CO., Inc. sxootiri'x 


















Now an Improved 
Rapid ‘io 
Clamp! 


HE new double-tooth trigger gives the 
tool added strength and power. Will 
withstand the hardest usage. 

No time wasted turning the screw. Pull 
the trigger, set the ram up to the work, 
then give the screwa turn to obtain the 
necessary pressure. Unequaled for 


Speed :: Power :: Rigidity 


_ Made in 6” and 8” sizes. New light 4” 
clamp ready for delivery soon. 


Note the 
double-tooth 
trigger 


Quality throughout. Every clamp warranteed 


Fountain Equipment & Mfg. Co. 
2025 Elm Street Cincinnati, Ohio 
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“Rite-Speed” Grinder 


cuts costs as much as 
50 per cent 


HEN the Rockford North- 
western Malleable Corp., of 
Rockford, IIl., installed a model 173 
“‘Rite-Speed” Grinder they expected 
to save money. 
And a check-up showed savings far 
beyond their expectations. The ‘‘Rite- 
Speed’”’ Grinder, with two 30x 3 Safe- 
T-Bond Grinding Wheels operating at 
a peripheral speed of 9,000 feet per 
minute, saved as much as 50 per cent 
on some jobs. 
Such savings are by no means un- 
usual. For the Safety ‘‘Rite-Speed”’ 
Grinder is fast, safe and fool-proof. It 
will pay for itself through savings in 
abrasive wheels alone because it auto- 
,«, matically enforces 
“1 the properoperat- 
ing speed. Mail 
the coupon today 
for complete in- 
formation about 
this ‘‘nearly hu- 
man” grinder. 








f THE SAFETY GRINDING WHEEL & MACHINE CO. 
2354 Columbus Ave., Springfield, 0. 


Please send me bulletin F-28-3 re- 
garding your “‘Rite-Speed”’ Grinders, 








/. ae i eas 
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holding bars can be furnished if de- 
sired. 

The tool can be furnished with or 
without jewel bearing movement as 
desired. The racks are chromium- 
plated and the movement is a sepa- 








Federal Model “80” Jr. Dial Indicator 


rate unit, assuring perfect alignment. 
The stem is cast integral with the 
case, and the entire movement can be 
removed for repairing in less than two 
minutes. The range of the indicator 
is .200 inch and the dial can be fur- 
nished graduated either 0-50-0 or 
0-100. 


““Hisey’’ Foot Treadle Switch 


for Grinders 


The illustration shows the conven- 
ient type of foot treadle switch which 
is now being furnished by The Hisey- 
Wolf Machine Co., Cincinnati, Ohio, 
for use on Hisey motor-driven grind- 
ing and buffing machines. The treadle 
acts as a switch upon being forced 
down by the weight of the operator’s 
foot, rising again and automatically 
shutting off the current when the foot 
is removed. It extends the entire 
width of the column, allowing simul- 


taneous operation by two workmen 
(Continued on page 80) 
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Micro 
oe 


By all Tests— 
the better Grinding Method 


oe. Accuracy and Economy are essential 
for maximum efficiency in modern grinding 
Embodied in the design of MICRO 
Internal Grinders are many exclusive 
features that make possible the real- 
ization of these performance qualities 
to a most amazing degree. 


For that internal grinding job, 
there’s a MICRO to do it guicker— 
better — cheaper. 





practice. 





Write for complete 
descriptive details. 








Bettendorf PRECISION GRINDERS | Iowa, U~S~A 
FOR. ALL PURPOSES 








‘Spur - Spiral - Bevel - Worm 
Cut Gears —Any Quantity— Any Material 

















From We 
Blue Prints Specialize 
or Speci- in 
fications Aircraft 
Demanding and Other 
Close Precision 
Tolerance Gears 


le a 
Let te ee ont ital a j 


pias 





STEEL PRODUCTS ENGINEERING CO. 


1160 WEST MAIN STREET SPRINGFIELD, OHIO 
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SERVICE QUALITY 


Is Our Motto Our Creed 






GEAR HOBS 


anda 
*“‘BETTER CUTTERS’”’ 





by 
BARBER- 
COLMAN 


of 
ROCKFORD 


HESE Small Tools are built for long 
hours of steady use. ..to stand the 
battering of a heavy feed and emerge 
triumphant...to hew steadily to the 
limit line beneath a chattering moun- 
tain of chips...Quality to the core... 
strength and sturdiness ever dependable. 


BARBER-COLMAN 
COMPANY 


General Offices and Plant—Rockford, IIl., U.S. A. 
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“Hisey” Foot Treadle Switch for Grinders 


without hindering or interfering with 
each other. The switch eliminates 
waste of current and saves time. 


BROACH for 


Accuracy — Economy! 


_ Let us show 
you how to fin- 
ish more holes 
—more -accu- 
rately — and 
at less cost. 


The 
American 
2-Ton i 
Hydraulic 
Press 


is recommended 
for broaching con- 
necting rods and 
work that comes 
within the 2-ton 
range. We manu- 
facture presses 
from 2 tons to 
150 tons pressure, 
also all types of 
broaching tools. 


AMERICAN BROACH & MACHINE CO. 
ANN ARBOR, MICHIGAN 
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“ALL SET/|@ SKINNER | 


DUAL ACTION 
THE ENGINEER MILLING 


SAID. “WE HAVE MACHINE VISES 


THE KEYSEATER 
LEVER TYPE 











THAT WILL DO 
? THE TRICK.” 








ey B % 
Bag 


Plain Vise 


“That job of key- 
seating to which we 
gave considerable 
thought is now as 
simple as the rest 
of the operations 
h on those large cast- 
-S ings. It is laugh- 
able to see how 
easy we can make 
it for ourselves if 
| we only look thru 
| MODERN MA- 
CHINE SHOP and 
| see what is really 
on the market to 
| help us. The largest 
castings can be key- 
seated with this 
| miller} it is only 
necessary to bring 
this tool to the 
| radial or upright. 
Don’t forget there 
| are many _ small 
| 








HAS A GRIP OF 40 TO 1 


THE SKINNER VISE, Dual Action, 

for Milling and Drilling Machines, 
combines the range and conveniences 
of the screw with the quick action of 
the cam. Rotating the knurled collar 
on the screw provides the major ad- 
justment, while moving the handle 
either side towards the center closes 
the jaws with a powerful grip. 








Swivel Vise 











e ° List List Weight Boxed 

jobs which can be Size |_Priee | gin, | Price Lbs. 

ke yseat ed with No. Plain No. | Swivel ‘ Vise and . 

these tools. ise Vise | Vise | Swivel ’ 

: 

“oO” 4-DA | $37.00 | 4-DS | $52.00 22 30 ' 
| Got Spates “G 5-DA | 42.00 | 5-DS| 57.00| 35 | 40 
6-DA 62.00 | 6-DS 67.00 45 54 

















| National Machine Tool Co. 


2271 Spring Grove Avenue THE SKINNER CHUCK COMPANY 
—_ | CINCINNATI, OHIO, U. Ss. A. NEW BRITAIN,CONN U.S.A | 
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Quit Trifling— 
with the most impor- 


tant function of pro- 
duction. 


The Conway Disc 
is the last word in 
friction clutches. In- 
stall one and the con- 
trol of your machines 
is no longera problem. 


You are only tempor- 
izing with starting 
and stopping until 
you adopt the effici- 
ent command of the 
Conway Disc Clutch. 


The Conway Clutch Co. 


1959 W. 6th St., Cincinnati, Ohio 
‘It is a splendid Clutch.’’ 





\ 








Fo 
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(Continued from page 64) 
taken as the breaking-down point of 
the leading tool. 

Though interesting in itself, this 
test suggests a method of producing 
duplicate work within the required 
limits, and without frequent gauging. 
By setting the leading tool to the low 
limit, and the trailing tool to the 
high limit, and with a stop applied 
to the cross feed, the work will be 
within the required limits as long as 
the trailing tool fails to cut. 


WANTED 


PRODUCTION ENGINEERING 
‘EXECUTIVE 

with practical experience, thoroughly 

conversant with present-day produc- 

tion problems. Unusual opportunity 

for right man. Salary commensurate 

with ability. 


THE NATIONAL AUTOMATIC TOOL CO. 


RICHMOND, IND. 











DETROIT AUTOMATIC 


DRILLING MACHINES 


Drills 
900 
to 
1200 
holes per 
hour. 






Capacity—No. 
60 to %-in. Drills. 
Standard Fix- 
tures will handle 
round or hex. 
stock. Five spin- 
dles,cam control. 
Unsurpassed for 
speed, accuracy 
and low cost 
operation. Over 
1800 in successful 
operation. - 


DETROIT MACHINE TOOL CO. 


5055 Woodward Ave., Detroit, Mich. 
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TO SOLVE YOUR CLUTCH PROBLEMS—— 


MAIL THIS TO: 


ROCKFORD DRILLING MACHINE CoO., 
ROCKFORD, ILLINOIS 


IF THIS » 








NEW 


DOUBLE type illus:rated. 
[ SINGLE type also furnished. | 
Furnished to run in oil or dry. 


PULLMORE Industrial Clutch 


( Extreme Compactness 
Greater Clutch Efficiency 
MAKES POSSIBLE: - Madr Adsomtdinecte 

| heady Adaptability 





Name 
MAIL US p— 
eae a ee tenes 
Cee Reb ice ais 1h bE 








Genesee Adjustable Hollow Mill 


Made in 7 different styles 


Has adjustable, replace- 
able blades and can be 
replaced at nominal cost, 
making it unnecessary to 
continually buy new 
tools. 

The ideal tool for finish- 
ing your forgings, cast- 
ings, etc. Do your several operation 
jobs with Genesee inserted blades 
multiple operation tools. 

Can be fitted with drills and ream- 
ers. Blades can be grcund any 
angle to point work and turn 
short tapers. 


‘A Genesee Adjustable Hollow Mill can be made for every job 
WRITE FOR CATALOGUE 


GENESEE MANUFACTURING CO., Inc. 


ROCHESTER, NEW YORK 






PATENTED 
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Check For Information Wanted 


If you are interested in prices or information on any of the equipment listed, check the item, 
write your name, firm name, title and address on the margin, tear out the page and send it to 


Modern Machine Shop, 128 Opera Place, Cincinnati, Ohio. 


with the information desired. 


(0 Abrasive Discs 

() Abrasive Polishing Grains 
(] Arbors 

(J Babbitt Metal 

(J Balancing Machines 

(J Balancing Ways 

(i Bearings, Ball or Roller 
[) Bearings, Die-cast 

(] Bearings, Bronze & Bab’t 
Belting, Leather 

Belt Dressing 

Bench Legs 

Benches 

Bending Machines 

Blue Printing Machinery 
Bolt and Nut Machinery 
Bolts and Nuts 

Bolts, Stripper 

Boring Bars 

Boring Mills, Vertical 
Boring Mills, Horizontal 
Boring Heads 

Boring Tools 

Broaches 

Broaching Machines 
Bushings, Jig 

Bushings, Bearin 
Cabinets, Steel, Die 
Calipers 

Centering Machines 
Centers, Lathe 

Chains, Sprocket 

[] Chamfering Machines 
Chucking Machines 
Chucks, Air-Operated 
Chucks. Quick-Changing 
Chucks, Collet 

Chucks, Drill and Tap 
Chucks, Lathe and Planer 
Clamps, Machinists’ 
Clutches, Friction 
Collars, Spacing 
Compounds, Carbonizing 
Compounds, Cutting 
Compressors, Air and Gas 
Contract Work 
Counterbores 
Countersinks 

Couplings, Flexible 
Cutters, Gear 

Cutters, Keyseating 
Cutters, Milling 
Cutting-Off Machines 
Cutting-Off Tools 

Dies, Self-Opening 

Dies, Threading 

Die Sets 

Die Shoes 

Dividing Heads 

Dogs, Lathe 

Dowel Pins 

Dressers, Grinding Wheel 
[J Drill Holders 


UQUOOOOOOOOOoOoOooOoo0o0o0oounr 





OOOoooOooooooooooOoooOoOooooOoOoO0o0o 


Drilling Machines, Bench 
Drilling Machines, Sensitive 
Drilling Machine Heads 
Drilling Mach., Automatic 
Drilling Machines, Gang 
Drilling Mach., Heavy Duty 
Drilling Machines, Multiple 
Drilling Machines, Radial 
Drills, Center 
Drills, Portable Electric 
Drills, Portable Pneumatic 
Drills, Ratchet 
Drills, Twist and Flat 
Files and Rasps 
Filing Machines 
Forging Machinery 
Furnaces, Forging 
Furnaces, Heat Treating 
Furniture, Machine Shop 
Gauge Blocks 
Gauges, Dial 
Gauges, Plug and Ring 
Gauges, Thread 
Gear Blanks, Composition 
Gear-Cutting Machinery 
Gears, Cast or Cut 
Grinding Mach., Cylindrical 
Grinding Machines, Univ. 
Grinding Machines, Cutter 
Grinding Machines, Tirill 
Grinding Machines, Internal 
Grinding Machines, Portable 
Grinding Machines, Surface 
Grinding Wheels 
Grinding Wheel Stands 
Hammers, Pneumatic 
Hobbing Machines 
Hobs, Gear 
Hoists, Chain or Electric 
ae Speed or Test 
Jacks, Planer 
Keyseating Machinery 
Lapping Machines 
Lathes, Engine 
Lathes, Turret 
Lathes, Automatic 
Lathes, Bench 
Lathes, Gap 
Lathes, Polishing 
Lathe Dogs 
Lubricants 
Mandrels, Expanding 
Mandrels, Soli 
Micrometers 
[} Milling Machines, Automatic 
Milling Machines, Bench 
0) Milling Machines, Horizontal 
0 Milling Machines, Vertical 
0 Milling Attachments 
00 Milling Tools 

Oil-Grooving Machines 
A oi Oils Stones 


WUUUUOOOOOOUOOOOOOOoOo oOo ooo oo oF oOo oOoOoOooOoOoooOoOooOoDoOoONOoOoOoOoON 








0 


We will see that you are supplied 


Ovens, Industrial 

Parallels 

Pipe-Cut’g & Th’d’g Mach’y 
Pipe Tools 

Planers 

Polishing & Buffing Machs. 
Presses, Arbor 

Presses, Punch 

Pulleys, Metal or Wood 
Pumps, Lubricant or Oil 
Punches, Hand 

Punches, Power 

zunch Holders 

Racks, Cut 

Reamer Holders 

Reamers, a Fwd 
Reamers, Solid 

Riveting Machines 

Rules, Steel and Wood 
Rust Preventatives 

Saws, Metal 

Saw Frames and Blades 
Sawing Machines, Power 
Saws, Band 

Saws, Milling 

Scales, Machinists’ 

Screw Machines, Automatic 
Screw Machines, Hand 
tr Cap, Set or Mach. 
Shafting 

Shafts Flexible 

Shapers 

Shears, Hand or Power 
Sleeves, Drill 

Springs, Pressure Pad 
Squares 

Stamps, Steel: 

Stands, Shop, Portable 
Tap Holders 

Tapes, Measuring 

Tapping Machines 
Tapping Attachments 
Taps and Dies 

Taps, Collapsible 

Testing Mach’y, Hardness 
Thread-Cutting Tools 
Threading Machines 
Thread Mill. & Roll. Mach’y 
Tool Bits 

Tool Cases 

Tool Holders 

Tool Posts, Lathe 

Trolleys and Tramways 
Trucks, Hand, Lift, Power 
Turrets, Tool Post 
Valves, Air Control 

[1] Vises. Bench or Machine 
0) Welding Equip. & Supplies 
() Welding Machines, Electric 
(] Wrenches, Drop-Forged 

0 Wrenches, Pipe 

(J Wrenches, Ratchet 

(J Wrenches, Tap 


UOOUOQOOOUOOOOOOOOoOoOoOoOIOoOoo0ooOooOoOooOoOoOoOoOoOoOoOoOoOONoOoOoOoOoOoOoOoOoOoOoOoN 
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ye azing New 
Development 





HE new, safe, high speed Quick-As- 
Wink Buffing Wheel has eliminated 
all disadvantages of rag-buffing. Its 
use has cut buffing costs square in half. 


ABSOLUTELY SAFE AT 
ANY SPEED 


Each wheel is carefully balanced, 
strongly built and tested at 8,000 r.p.m. 
Operation guaranteed to be safe, con- 
tinuous and smooth at any speed. Com- 
plete buffing surface is brought into 
action. 


BETTER, FASTER WORK 
WITH COSTS CUT 50% 


The special feature of the metal clip 
which holds the ends of the abrasive 
cloth together, permitting replacement 
of strips in 30 seconds’ time, as illus- 
trated above, prevents lost motion, 
speeds output and produces better fin- 
ished work. Every wheel guaranteed. 


WRITE FOR FREE BULLETIN 


Complete details, de- Sizes: 6"" and 8"" diameter, 
scription and prices Face: 244" en 
will be mailed on ce- | Arbor Sizes: %4"' to 2 
quest. If possible, | Speeds: 3450 te 5000 
send samples of fin- K. P.M. 
ished and unfinished | Abrasive Strips: 24 to 320 











work, 


C.B.HUNT & SON 


639 McKINLEY AVE., SALEM, OHIO 


uick - As- Wink 
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: ‘GUSHER'’ 
ied 
Coolant Pumps 
vy 
hs. 
dil 
| 
| 
| 
| 
tie 
ch. 
| 
| endorsed by leading ma- 
| chine tool manufacturers 
| throughout the country 
: | for absolutely reliable and | 
rv | efficient service. | 
The Ruthman Machinery Co. 
es | Front and Pike Streets 
es | CINCINNATI 
} 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, title, and 
address on the margin, then tear out the page and send to Modern Machine Shop, 128 Opera 


Place, Cincinnati, Ohio. 


Turret Lathes and Tools: Illustrated book describing 
Cincinnati Acme Turret Lathes and Screw Machines, and 
showing a variety of tools and fixtures for use with these 
machines. The Acme Machine Tool Co., 4955 Spring 
Grove Ave. Cincinnati, Qhio. 

Broaching By Modern Methods: Equipment and tools 
for finishing round, square or irregular-shaped holes and 
surfaces by broaching are described and illustrated in a 
booklet that is issued free by the American Broach & 
Machine Co., Ann Arbor, Michigan. 

Scraping By Power. Bearing surfaces can now be 
scraped with a power scraper that is quicker and easier 
than the old-fashioned hand method. The tool is de- 
scribed in a folder that js issued by Anderson Bros. 
Mfg. Co., 1926 Kishwaukee St., Rockford, Ill. Sent 
free on request. 

Steel Furniture for the Shop: The complete line of 
steel furniture made by the Angle Steel Stool Co.. Plain- 
well, Michigan, including steel stools and chairs, steel 
foremen’s desks, lockers, tables, tool stands, machine 
tenders, shop boxes and pans, iron bar racks, trucks, 
bench legs, aml bench drawers, is described and illus- 
trated in Catalog ‘‘C,’’ which is issued free to machine 
shop executives. 

Stop Tap Breakage: A booklet that tells how to stop 
the breakage of taps, reamers, and other tools, by the use 
of a friction chuck, also how to use the chuck for set- 
ting studs or nuts, has been issued by The Apex Ma- 
chine Co., 200 Davis Ave., Dayton, Ohio. Sent free 
upon request. 

Machine Shop Accessories: Catalog B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
cago, Ill., describes the line of tool holders, boring tools, 
wrenches, pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company. 

Hobs and Milling Cutters: A complete line of milling 
cutters and hobs for cutting all kinds of gears, splines, 
sprockets and other forms is described in Catalog G, 
issued by the Barber-Colman Company, Rockford, Il. 
Descriptions and illustrations of the Barber-Colman hob- 
bing machine and hob-sharpening machines are included. 
Sent free on request. 


All-Geared Drilling and Tapping Machines: A catalog 
describing in detail the various types of all-geared, self- 
oiling, drilling and tapping machines made by the Barnes 
Drill Co., 801-851 Chestnut Street, Rockford, Ill., will 
be sent free upon request. 

Modern Drilling Equipment: Circulars describing the 
various types and sizes of Barnes upright drills, multi- 
ple drills and horizontal drilling machines made by this 
company have been issued by the W. F. & John Barnes 
Co., Rockford, Il. 

Automatic Oiled Die Sets: The automatic oiled die 
sets, die shoes, punch holders, leader pins, bolster plates, 
bushings, and other standard die parts made by the E. 
A. Baumbach Manfg. Co., 1806 S. Kilbourn Ave., 
Chicago, Ill., are described in Catalog No. 5, which 
has been issued by that company. Sent free upon 
request. 

Bradford Precision Lathes: Precision Lathes for the 
tool room and for general manufacturing purposes, all- 
geared and cone types, belt or motor driven, are de- 
scribed and illustrated in a catalog that is issued by 
The Bradford Machine Tool Co., 657-671 Evans St.. 
Cincinnati, Ohio. The catalog also includes descriptions 
of taper, relieving, turret and other lathe attachments. 
Sent free upon request. 


They will be forwarded to you promptly without cost or obligation. 
Please restrict your list to not more than ten. 


How to Sharpen Cutters: A series of leaflets, which 
describe and illustrate the correct methods to employ in 
sharpening all kinds of cutters, can be obtained, without 
charge, by addressing Brown & Sharpe Mfg. Co., Provi- 
dence, RB. I. 

Drilling Machinery: Circulars describing all types and 
sizes of radidls, uprights, and gang drills for every class 
of work may be had by writing to The Cincinnati Bick- 
ford Tool Co., Oakwood, Cincinnati, Ohio. 

Gear Data: The Cincinnati Gear Co., Cincinnati, Ohio, 
has published Catalog D, which describes and illustrates 
the various types and kinds of gears made by this firm. 
The book contains photographs of the plant departments, 
with descriptions of the equipment employed, and also 
includes a number of pages of valuable data and refer- 
ence tables for machine shop use. 

Rapid Traverse Planers: Cincinnati Hypro Planers, 
made by the Cincinnati Planer Co., Cincinnati, Ohio, are 
described in a new catalog that has been issued by this 
company. 

Shaper Progress: An illustrated catalog describing the 
various types of shapers made by the Cincinnati Shaper 
Co.. Cincinnati, Ohio, and including descriptions of Cin- 
cinnati Shapers in use in different kinds of plants. 

Handbook For Drillers: The Cleveland Twist Drill Co., 
1242 E. Forty-ninth St., Cleveland, Ohio, has published 
a book in which the various parts of the twist drill are 
described, and which tells how to grind a drill correctly. 
The troubles that result from incorrect grinding are de- 
scribed and illustrated and several chapters are devoted 
to the subjects of speeds, feeds, materials, cutting com- 
pounds, and so on. Sent free upon request. 

Inserted Blade Reamers: A new type of reamer with 
high speed steel blades, designed to reduce cutting costs 
and give longer service, is described in a bulletin that 
will be sent without charge upon application to the 
— Tool Corporation, 2114 Indiana Ave., Chicago, 


Disc, Expansion and Compression Clutches: The various 
types of clutches and their uses are discussed in an 
illustrated booklet that is issued by The Conway Clutch 
Co., 1959 West Sixth Street, Cincinnati, Ohio. 

Cushman Chucks: A series of bulletins has been is- 
sued by The Cushman Chuck Co., 805 Windsor St., 
Hartford, Conn., describing the lathe, screw machine, 
boring mill, drill press and other chucks made by this 
firm. Sent free upon request. 

Die Makers’ Supplies: .A complete line of die sets. 
leader pins, bushings, and other aie makers’ supplies 
are described in a book that is issued by the Danly 
Machine Specialties, Inc., 2104 South 52nd Avenue, 
Chicago, Til. Sent free upon request. 


Davis Keyseaters: Recent developments in keyseating 
methods are discussed in a bulletin that also describes 
the keyseaters made by the Davis Keyseater Company, 
250 Mill St., Rochester, N. Y. Copy free upon request. 


Grinding Wheel Dressers: All of the different types of 
grinding wheel dressers made by the Desmond-Stephan 
Mfg. Co., Urbana, Ohio, including Desmond-Huntington. 
Desmond-Sherman, Zig-Zag, Diamo-Carbo, and diamond 
dressers, are described and illustrated in a catalog that 
has been published by the firm mentioned. Free upon 
request. 

Quantity Drilling: A semi-automatic multiple spindle 
drilling machine which is designed to produce the 
maximum of drilled holes in medium or small parts, is 
described in a pamphlet that is published by the Detroit 
Machine Tool Co., 5055 Woodward Ave., Detroit, Michi- 
gan. Sent free upon request. 
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DAVIS KEYSEATER 


For All Kinds of Keyseating 


A Davis Keyseater equipped with a set 
of 16 cutters will efficiently and econom- 
ically handle the entire range of key- 
seating jobs performed in the average 
shop. Profitable alike on a production 
or jobbing basis. Davis Keyseating costs 
are kept at a uniform “low” because of 
the longer life of the cutters, sustained 
accuracy and the short time required 
to change operations. 


Write us for details 


Davis Keyseater Company 


250 Mill Street 


Rochester, N. Y. 














INCREASED SPEED 





- - - Less 
Power Used 


Levers, conveniently located on 
the head, allow instant change of 
feed and speed. Index plates in 
front of head tell combinations. 
There’s no hunting for changes 
with Morris Mor-Speed Radials. 
With Timkin Roller Bearing con- 
struction speed is increased, less 
power is used. 

Morris Mor-Speeds enable men to 
do more in less time with less 
fatigue. Many other advanced 
features are explained in our Mor- 
speed Bulletin. Send for it. 


MORRIS MACHINE TOOL CO. 
Court and Harriet Sts., Cincinnati, O. 
Note simplicity and Convenience of Control 
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Cut Your Cutter Costs: How you can cut your cutter 
costs in half and increase the efficiency of the tools is 
told in a bulletin that will be sent free upon applica- 
tion to the Eastern Cutter Salvage Corp’n., 43-45 Free- 
man St., Newark, N. J. 

High Speed Tapping Methods are described in a book- 
let that is issued by the Eastern Tube & Tool Co., 
596 Johnson Ave., Brooklyn, N. Y. The booklet also 
describes in detail the tapping machines and attach- 
ments made by this company. 

Interchangeable High Production Tools: Catalog No. 28, 
issued free by the Eclipse Interchangeable Counterbore 
Co., 7410 St. Aubin St., Detroit, Michigan, describes 
and illustrates the interchangeable counterbores, spot 
facers, end form cutters, and other end cutting tools 
made by this firm. 

Precision Measuring Instruments: The latest types 
and models of dial indicators, thread lead test gages, 
pitch gages, thickness gages, dial comparators, and 
other precision measuring instruments marketed by the 
Federal Products Corporation, Providence, R. I., are 
described and illustrated in a book that will be sent 
free upon application to this firm. 

Silent, Self-Lubricating Gears for use in all kinds of 
machines are described in a booklet that can be had 
upon application to Fibroc Insulation Company, Val- 
paraiso, Indiana. 

Formica Silent Composition Gears: A booklet telling 
about the uses and advantages of Formica Silent Shock 
Absorbing Gears, and containing a considerable amount 
of valuable data with rules and tables for laying out, 
cutting and using gears. Sent free by Formica Insula- 
tion Co., 4632 Spring Grove Avenue, Cincinnati, Ohio. 

Fosdick Drills: This publication gives details as to the 
design and construction of Fosdick Radial, Upright, and 
Sensitive Drills. Published by the Fosdick Machine Tool 
Co., Cincinnati, Ohio. 

Quick-Acting Clamp: A bulletin describing the ‘‘Rapid’’ 
drop-forged steel clamp manufactured by the Fountain 
Equipment & Mfg. Co., 2025 Elm St., Cincinnati, Ohio, 
has been issued by this firm. 

Modern Grinding Equipment: The complete line of 
universal tool and cutter grinders, surface griuders, driil 
grinders, tap grinders, and other grinding machines made 
by the Gallmeyer & Livingston Co., 336 Straight St., S. 
W., Grand Rapids, Michigan, is described in a series of 
bulletins that have been issued by this firm. Free upon 
request. 

Saving Time by Dise Grinding: A book that tells how 
production costs can be reduced by the use of modern 
disc-grinding equipment, and which describes and illus- 
trates the latest types of machines used for this work, 
has been issued by the Gardner Machine Company, 
Beloit, Wis. A number of illustrations of jobs in opera- 
tion, together with complete production data, are included, 


Adjustable Blade Cutters: Hollow mills, facing tools, 
face mills, milling cutters and other production tools with 
adjustable, interchangeable blades are described and illus- 
trated in a booklet that is issued free by the Genesee 
Manufacturing Co., 141 N. Water St., Rochester, N. Y. 

Horizontal Boring, Drilling and Milling Machines for 
production or tool room work are described and illus- 
trated in a series of bulletins that have been issued by 
Giddings & Lewis Machine Tool Co., Fond du Lac, 
Wis. Copies free upon request. 

1500 Good Tools: The 1500 tools of various kinds 
that are made by the Goodell-Pratt Company, Greenfield, 
Mass., are described and illustrated in a Tool Hand- 
book that has been issued by this firm. Copy free 
upon request. 

Greaves-Klusman Lathes: A book containing complete 
descriptions of the latest types of lathes made by this 
firm has been issued by the Greaves-Klusman Tool Co., 
Oakley, Cincinnati, Ohio. 
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Air ts Your Best Helper: Air will operate your 
presses, chucks. vise jaws, and other tools more efficiently 
and at less cost. Catalog MS-11, issued by the Hanni- 
fin Mfg. Co., 621-631 S. Kolmar Ave., Chicago, IIl., 
will show you how it is done. Ask for a copy. 


Drilling and Grinding Electrically: Catalog M, show- 
ing and describing a variety of modern electric portable 
drills, grinders, and other tools, including floor grinders 
and buffers, has been issued by The Hisey-Wolf Machine 
Co., Colerain and Marshall Sts., Cincinnati, Ohio. 


“‘Quick-As-Wink’’? Buffing Wheels that eliminate all dis- 
advantages of rag-buffs, speed output, do better work, and 
cut buffing costs to the minimum are described in a 
bulletin that is issued free by C. B. Hunt & Son, 
639 McKinley Ave., Salem, Ohio, 

Assembling with Electricity: Light, portable electric 
tools for drilling, tapping holes, and for driving screws 
are described in a booklet which can be had without 
cost by addressing the Independent Pneumatic Tool Co., 
236 South Jefferson Street, Chicago, Ill. 


Special Mil-Waukee-Mils of Standard Units: A milling 
machine of which the base, heads, columns, and other 
parts are built in standard units, thus enabling the user 
to order a machine that will be especially adapted for his 
job, is described and illustrated in Catalog No. 36, is- 
sued by the Kearney & Trecker Corporation, Milwaukee, 
Wis. Free to machine shop executives. 


Standardized Jigs and Fixtures: Information concern- 
ing standardized jigs and fixtures, also all kinds of 
special equipment for production, can be had by writing 
_ R. Krueger & Co., 439 East Fort St., Detroit, 


Cutter and Tool Grinding: A book that tells how to 
grind tools and cutters accurately and which also de- 
scribes and illustrates the different types of LeBlond Uni- 
versal Tool Room Grinders will be sent free upon request. 
Address, The R. K. LeBlond Machine Tool Co., Cincin- 
nati, Ohio. 


Lehmann Lathes: Details of «the outstanding features 
of Lehmann Lathes are given, in a catalog published by 
the Lehmann Machine Co., 3560 Chouteau Ave., St. Louis, 


Air-Operated Work-Holding Devices: A booklet show- 
ing how air-operated chucks and devices of various 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logans- 
port Machine Co., Logansport, Ind. 


Rapid-Reading Micrometer: A new type of rapid- 
reading micrometer, designed to show the reading in nu- 
merais, is described in Catalog No. 5, issued by The 
Lufkin Kule Co., Saginaw, Michigan. The catalog also 
contains descriptions of the micrometers, calipers, gauges, 
scales, squares, bevel protractors, and other tools made 
by this company. Free upon request. 


Time Saving Machine Equipment: How machining time 
can be reduced to the minimum by the use of Wizard 
chucks, collets and tap holders, turret tool posts, self- 
centering steadyrests, and other McCrosky equipment is 
told in a book that is issued by the McCrosky Tool Cor- 
poration, Meadville, Penna. Will be sent without charge. 


Lamp Guards: The various types and kinds of lamp 
guards made by the McGill Manufacturing Co., Valpa- 
raiso, Ind., for factory use are described in a catalog 
that will be sent free upon request. 


Aecuracy in Internal Grinding: The latest methods of 
producing accurately-ground holes are described in a 
booklet which also describes and illustrates the internal 
grinders made by the Micro Machine Co., Bettendorf, 
Iowa. Sent free upon request, 


Roller Bearing Radial Drills: The application of Tim- 
ken roller bearings in the design of modern radial 
drilling machines is discussed in a bulletin describing 
“‘Mor’’-Speed Radial Drills, published by the Morris 
Machine Tool Co., Cincinnati, Ohio. 
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VA 


Multiple Units 


From Single Drills 


Designed to fit any type 
of drill press, a U. S. 
Drill Head converts any 
single spindle drill into 
a multiple unit quickly. 


No time wasted making 
adjustments— spindles 
are fixed. Any number 
of holes, fifty if neces- 
sary, can be drilled as 
easily as one. 


We will design a U. S. 
Multiple Drill Head to 
meet your individual re- 
quirements. Tell us your 
needs. Address 


The United States Drill Head Co. 











1954 Riverside Drive 
Youn O., U. S. fo 
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“LOGAN” 
Standard No. 3 


AIR- OPERATED 


Arbor Press 





Saves Time 
Saves Labor 
Increases Production 
Made in 10 Sizes 
This is one of a complete 
line of Air-Operated Work- 
Holding Devices described 

in our 
Catalog R-23 
Ask For It! 


LOGANSPORT MACHINE CO. 
LOGANSPORT, IND. 
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An Outline of Economical Small Drilling: The sub- 
ject of small-hole drilling is discussed in a booklet that 
is published by Adolph Muehlmatt, Fifth and Elm Sts., 
3. E., Cincinnati, Ohio. The booklet also describes 
the outstanding features in the construction of the A. M. 
Sensitive Drilling Machine. 


“The ‘Hole’ Story In One Word’? is the title of a 
oublication that has been issued by The National Auto- 
matic Tool Co., Richmond, Ind. The book gives details 
as to construction and uses of ‘‘Natco’”’ multiple drilling 
and tapping machines. 

“How To Properly Grind Broaches” is the title of an 
instructive chart which will be sent free to users of 
broaches. Address The National Broach Company, 5 N. 
June St., Dayton, Ohio, 


Milling Internal Keyways: A simple method of mill- 
ing keyways in gears, wheel hubs, and other similar 
parts with the aid of a drill press and a special tool is 
explained in a booklet that is published by the National 
Machine Tool Co., 2271 Spring Grove Ave., Cincinnati, 
Chio. 


Save Time with Expanding Mandrels: How expanding 
mandrels will solve the problem of turning pieces with 
odd-size holes, and will increase production on dupli- 
cate work, is told in a folder that will be sent free 
upon request by W. H. Nicholson & Son, 136 Oregon 
St., Wilkes-Barre, Pa. 


Ball and Roller Bearing Data Sheets: A complete set 
of data sheets showing all the dimensions and loads at 
given speeds, and giving instructions for mounting pre- 
ejsion ball bearing and Hoffmann roller bearings, can be 
obtained without charge by addressing the Norma-Hoffmann 
Bearings Corporation, Stamford, Conn. 


Grinding Wheel Information: A booklet which tells how 
grinding wheels are made and graded, and which give 
instructions for mounting wheels, operating speeds for 
different kinds of work, instructions for truing and dress- 
ing, and other information has been issued by the Norton 
Company, Worcester, Mass. Sent free upon request. 


Correct Cutter Grinding: How cutter costs can be 
reduced and more production per grind of cutter ob- 
tained is told in Booklet “E,’”’ published by The 
Oesterlein Machine Co., 3319 Colerain Ave., Cincinnati, 
Ohio. Sent free upon request. 


“Ohio’’ Shapers and Planers: The latest types of 
shapers and planers manufactured by The Ohio Machine 
Tool Co., Kenton, Ohio, are described and illustrated in 
a series of bulletins that have been issued’ by this firm. 
All the latest features of these machines, such as au- 
tomatic lubrication, instantaneous feed, centralized con- 
trol, and gear box, are described in detail. Free upon 
Tequest. 


Self-Tapping Sheet Metal Screws: Screws which are 
threaded and hardened in such a manner as to enable 
them to cut their own threads as they are screwed into 
sheet metal assemblies are described in a folder which 
is published by the Parker-Kalon Corporation, 192-196 
Varick St,. New York City., N. Y. Sent free upon request. 

Making Blue Prints: Methods and equipment for pro- 
ducing blue prints at a minimum cost in all sizes of 
plants, from the small shops to the largest production 
plants, are described in Catalog M-55, issuéd by The 
i F. Pease Company, 855 North Franklin St., Chicago, 


Tapping Devices, Quick-Change Chucks, Stud-Setting 
Tools and Bench Tappers: A catalog describing the 
various types and kinds of tapping, drilling, and stud- 
setting devices manufactured by the Procunier Safety 
Chuck Company, 12 South Clinton Street, Chicago, IIl., 
can be obtained without charge by addressing this com- 
pany. The catalog also tells the part that Procunier 
oan a in obtaining greater accuracy and less tap 
re 


Engine, Turret, and Gap Lathes are described in a 
series of bulletins that have been issued by The Rahn- 
Larmon Co., 2935 Spring Grove Ave., Cincinnati, Ohio. 
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Pullmore Industrial Clutch: A multiple disc clutch, 
made in two types, to run in oil or dry, and which is 
so built that it can be operated at high speeds, is 
illustrated and described in a folder that will be sent 
~~ _~ Rockford Drilling Machine Company, Rock- 
ord, 


Complete Pump Information: The Geo. D. Roper Cor- 
poration, Rockford, Ill., has compiled a catalpg which 
is arranged so that the prospective user of a pump can 
immediately determine the size and model of pump that 
is best suited to his need. Copy free upon request. 


Automatic Lubrication: Individually motor-driven pumps 
that keep the work flooded with lubricant are described 
in a booklet that has been published by the Ruthman 
Machinery Co., Front and Pike Sts., Cincinnati, Ohio. 


Safety Grinding Wheels: The complete fine of grinding 
wheels made by the Safety Grinding Wheel & Machine 
Co., Springfield, Ohio, is described in Catalog No. 11, 
which is issued by thid firm. The book also contains 
instructions for operating grinding wheels, tables of 
grinding wheel speeds, pulley calculations, and other 
information for the user of grinding wheels. 


Saving Time With Small Tools: A line of time-saving 
small tools, including ‘‘Use-’Em-Up’’ drill sleeve, ‘“Wear- 
ever” chucks, collets, cutters, reamers and tap holders, 
counterbores, spotfacers, and other tools is described in 
Catalog 36, issued by Scully-Jones & Co., 1909 S. 
Rockwell St., Chicago, Ill. 


Equipment For the Shap: Vises for the bench, drill 
press, milling machine or shaper; angle plates; ad- 
justable clamps, jacks and other tools for the machine 
shop, are described and illustrated in a booklet that is 
published by the Sheldon Machine Co., 3253-55 Cottage 
Grove Ave., Chicago, Il. Copy free upon request. 


**Monotrol’? Geared Head Lathes: A new type of lathe, 
especially designed for precision work at high speeds, is 
described in a folder that has been issued by The 
Sidney Machine Tool Co., Dept. MS, Sidney, Ohio. 
Copy free on request. . 


“Chucks and Their Uses” is the name of a book which 
contains a full description of the different kinds of chucks 
and suggestions for the proper care of chucks, and tells 
how chucks should be fitted to lathes. It also contains 
a number of suggestions for general shop practice. Sent 
free upon application by The Skinver Chuck Co., New 
Britain, Conn. 


Shaping with Modern Equipment: The Smith & Mills 
Company, 2889-91 Spring Grove Avenue, Cincinnati, 
Ohio, has issued a booklet which describes and illustrates 
the line of modern shaping equipment made by this 

Copy free upon request. 


Electric Drilling and Grinding Equipment: A book 
that is issued by The Standard Electric Tool Co., 1938 
West Eighth St., Cincinnati, Ohio, tells how time can be 
saved, better work done, and the efficiency of the shop 
improved by the use of electrically-driven drilling and 
grinding equipment. Free upon request. 


Engineering and Manufacturing Service: A complete 
engineering and manufacturing service for manufacturers 
who are not equipped to handle all of their own de- 
signing, experimental, or production work is described, 
with illustrations of the equipment available, in a 
bulletin that is issued by The Steel Products Engineering 
Co., Springfield, Ohio. 


Rigidmiling Principles and Practice: A book that shows 
how the Rigidmil can be adapted to various kinds of 
usual and unusual milling operations, and which describes 
in detail the work that can be handled by this machine 
has been issued by the Sundstrand Machine Tool Co., 
Rockford, Ill. Copy free upon request. 


Save Cutting Oil: How cutting oil can be separated 
from chips and thus reclaimed by the use of a centrifugal 
chip “‘wringer,’’ is told in a bulletin that is issued free 
by the Tolhurst Machine Works, Troy, N. Y. 
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GRAND RAPIDS 


Twist Drill Grinders 


(Built in 5 Sizes) 


Drills Ground on Our 
Machines: 
Cut Faster 
Stay Sharp Longer 


Produce More and 
Better Work. 


Bulletin on Request 


GALLMEYER & LIVINGSTON CO. 


348 Straight Ave., S. W. 
" GRAND RAPIDS, MICH. 























; | Standard Ball Bearing Electric Drills, 
; Grinders, Polishers and Buffers 








GENERAL ELECTRIC UNIVERSAL 
MOTOR DRILLS 


G. E. Universal Motor, S. K. F. Ball 
Bearings. Gears made out of chrome- 


5 
R nickel steel and run in grease. Trigger 
ee switch. Made in 14’, 5/16’, 34”, 14", 


G. E. 40° ree Motor and Push Button Con- 
trol. Peer S.K. F. Ball Bearings. Nickel 54”, 34,1" and 114” capacity in ak 


is OTP. =" — Write for Late Catalog 


THE STANDARD ELECTRICAL TOOL CO. 


: ESTABLISHED 1912 CINCINNATI, OHIO 
J 





xs eoamum@e 
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Chuck With Air: How time and labor can be saved 
by the use of air-operated chucks, cylinders, and other 
equipment is told in a book which describes ‘‘Hopkins’’ 
Air-Operated Equipment. Published by The Tomkins- 
Johnson Company, 620 N. Mechanic St., Jackson, Mich. 
Sent free upon request. 


A Simplified and Improved Drive Control for Machinery: 
Two distinct types of plate clutches that have proved 
successful highly in the driving mechanism of machine 
tools are described and illustrated in a bulletin that 
will be sent free by the Twin Disc Clutch Company, 
Racine, Wis. 


Multiple Drilling With a Single-Spindle Drill: Methods 
by which multiple drilling may be done on a single- 
spindle drill, using multiple spindle drill heads, ‘are 
discussed in a bulletin that is issued by The United 
States Drill Head Co., 1954 Riverside Drive, Cincinnati. 


Electrically-Driven Portable Tools: The “U. S.” line 
of electric drills, die grinders, electric screw drivers, sur- 
face grinders, tool post grinders, and bench and floor 
grinders is described in Catalog No. 24, which has 
been published by The United States Electrical Tool Co., 
2471 W. Sixth St., Cincinnati, Ohio. 





The most progressive manufacturer 
can give you the best service. The 
manufacturers represented in these 
pages are leaders in their industry; 
patronize them and mention MOD- 
ERN MACHINE SHOP when do- 
ing so. 
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Save Cutting Oil 


With the Tolhurst Chip 
Wringer, Cutting Oi] can be 
reclaimed and used over and 
over again. There is a size to 
meet your needs—baskets 20"', 
26", 40"' and 48"'' in diameter. 


Tolhurst Machine Works, Inc., Troy, N. 
New York Office: 183 Madison Avenue 
Chicago Office: 8 So. Dearborn Street 




















Rahn-Larmon 18/36” Extension Bed Gap Lathe 


A lathe for large or small swing work, ready at all times. Requires no extra rigging 


up. Takes different distances ‘ween centers. 


Belt driven or with nine speed all geared motor driven head. Tell us what your re- 


quirements are and let us quote you. 


THE RAHN-LARMON CoO. 2935 Spring Grove Ave., Cincinnati, Ohio 
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Comparators 
Amplifying Gauges 
Thickness Gauges 
Depth Gauges 
Thread Lead 


FEDERAL 


Pitch - ~ 
Cylinder Gauges 
Paper Gauges 


Fabric Gauges 
Gauges Rubber Gauges 


Federal Products Corporation, Providence, R. I. 


Western Branch: 7338 WOODWARD AVE., DETROIT, MICH. 







DIAL 
INDICATORS ¢ 


Tap Comparator Gauges 
Gear Tooth 
Comparators 
Cutter Testing Gauges 
Internal and External 
Grinding Gauges 








BAUMB ACH 


Automatically Oiled 


DIE SETS 





Standardized die sets, embodying 
many exclusive features, ang a list- 
ing of 70,000 stock sizes afford a 
service that is unsurpassed. 


Your Inquiries Solicited 
Send for New 120 Page Catalog 


E. A. Baumbach Mfg. Co. 


1806 S. Kilbourne Ave. Chicago, Ill. 








PROCUNIER 


SAFETY TAPPING 
ATTACHMENT with 
the ‘‘Procunier’’ Safety 
Friction and “Double-Jaw” 
tap holder gives 


GREATER ACCURACY 
<= and 


LESS TAP BREAKAGE 


The Procunier Safety Fric- 
tion Device is very easily 
adjusted. With it blind holes 
can be tapped just as easily 
as through holes, and with- 
out danger of breakage. 









Catalogue 102-C gives complete details 

of PROCUNIER Tapping Devices, Quick 

Change Chucks, Stud Setting Tools 
and Bench Tapping Machines. 


PROCUNIER SAFETY CHUCK CO. 


12 So. Clinton St. Chicago, Ill. 














The Desmond 
Ball Bearing Dresser 


An economical substitute for diamonds for 
dressing and truing grinding wheels for 
precision work. Write for Catalog ‘‘M.’’ 


The DESMOND-STEPHAN MFG. CO., URBANA, OHIO 
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Riff-Raff 
Ravings 


By GEO. ALEXANDER MANN 


Raver-in-Chief 








Boy—Page Volstead 
To make a peach cordial 
Is easy, says Andy; 
All that I do 
Is send her some candy— 


Tell Me—I Ask Yuh 
When you have company come in 
and you go to the pantry and lift out 
your last ‘half pint—Gosh—Mel—I’m 
askin’ yuh—Ain’t that “Shelf sacrifice?” 





Modern Mother Goose 
Ol’ Mother Hubbard 
Went to the cupboard, 
To get daughter Tess a dress; 
If you declare 
The cupboard was bare, 
Gosh—you oughta see Tess. 


Who’ll Deny Ut? 
“The automobile has cut down dis- 
tances”—Yeh—We’re all closer to the 
poor house, 


The new optimist is the guy who 
gets a cigaret lighter and throws 
away his matches. 


Ain’t Ut Sobby? 
Her hub was lost at sea, 
Alas—Mrs. Snooty; 
They say that she lost him, 
To a bathin’ beauty. 





A flapperette’s knee may be a sight 
—but she’ll grin and bare it. 


Heard on the Phone 
“Tell me, where can I 
Get hold o’ Miss Wickens?” 
“Can’t say—she’s ticklish 
As all o’ the Dickens.” 


Gotta Show Speed 
The difference between a man run- 
ning for President in Mexico and a 
man running for President in this 
country, it Mexico he’s gotta run 
faster. 


Ain’t Ut Tha Troof? 
The average guy carryin’ a cane 
don’t only look weak in the legs. 








Proof Enuff 
Accordin’ to the Department of 
Commerce, the supply of nuts is ade- 
quate. If you don’t believe it, look 
at any o’ the indoor goif schools. 


Hoover may be there as a food ad- 
ministrator, but our prediction is he’s 
in for a helluva time when it comes 
to splittin’ up the political pie. 


An’ Then Some 
Declarin’ war illegal won’t keep 
women from barin’ arms. 
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Our bevel gears 
| are generated 
| theoretically 

: correct. 











THE CINCINNATI GEAR CO. 
‘1825-41 READING ROAD 
CINCINNATI, OHIO 
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“Nicholson” Flexible Couplings 


Ample compensation for practical misalignment 
and liberal allowance for lateral floats—a big help 
to an efficient drive. 

Utilizing centrifugal force, with no springs or 
rubber to break or deteriorate, Nicholson Flexible 
Couplings insure quiet, efficient operation with 
minimum wear. Details in Bulletin 329, may we send it? 


W. H. NICHOLSON & COMPANY 
136 Oregon Street WILKES-BARRE, PA. 

















TWENTIETH CENTURY 
hak of BALANCING TOOL 


Always 
on 
the 
level 





The most practical, 
sensitive and inexpen- 
sive device manufac- 
tured for balancing pulleys, cones, 











No. 126T offers a wide range of armatures, fly wheels, polishing 
thicknesses, and the Patented Lock wheels, etc. Will set anywhere and 
Nut holds firmly in place any leaf is easily portable. In sizes up to 
or leaves. 24,000 pounds capacity. 
Ask your tool dealer to see them 
Send for Catalog No. 3 Ask for the Bulletin 
THE [UFKIN PuLe C0: Sundstrand Machine Tool Co. 
SAGINAW, MICH. ROCKFORD, ILL. 














You will save delay, worry and ex- 
pense by placing your orders with 
us for spindle, piston rod, ram and 
clutch shaft forgings, and similar 
work. Quality is unvaryingly de- 
pendable, deliveries are made when 
promised, and prices are fair. 


Let Us Quote On Your Requirements 
AMERICAN HOLLOW BORING CO., 1035 W. 19th St., Erie, Penna. 


Yy 


Hollow Bored Forgings and Steel Shafts 
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ASS production of reamed 
holes may be economical — or 
costly! 

These four Digests—Nos. 53, 54, 55 
and 64—tell the actual stories of 
effective and economical mass 

production with PEERLESS 
HIGH SPEED REAMERS. 


We will gladly send them to 
you upon request, and with- 
out obligation. 
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Danly Leader Pin Die 
Sets (standardized, inter- 
changeable) have grown 
from an experiment by 
one userto the recognized 
standard adopted by over 
4,5Q0 makers of stampings 
and pressed metal parts 
Over 14,500 designers, su- 
eld abet sete (tote-i Sele Mela el ta) 
use or specify them. The 
saving is enormous, the 
convenience hardly be- 
lieveable There is a 
Danly Standard Die Set 
for every requirement, 
available from stock. 





The new Danly Catalogue, 
The Manual of the Metal 
Stamping Industry, is a 
valuable book. Ask for it. 


DANLY MACHINE SPECIALTIES. INC. 


2104-2130 SOUTH 52ND AVENUE,CHICAGO. 


DETROIT, MICH. ROCHESTER,.N.Y. LONG ISLAND CITY, N.Y. 
IS49 TEMPLE AVE., 16 COMMERCIAL STREET 36-12 34% STREET 




















You Can Make 


NEW RECORDS! 


U. §. Heavy Duty LOWER grinding costs and higher pro- 
Adjustable Speed duction are absolutely certain with 
Grinder this grinder. The chief reason for this is 

(4 BALL BEARINGS) that it maintains a constant peripheral 
Powerful A. C. or D. C. motor of speed of approximately 5,500 feet per 


40 degree centigrade rating, with 100 . - : : 
pee ‘cont: sinmentary ‘eaeited capeci- minute in spite of wheel size or wear. 
ty. Four heavy duty SKF Ball Bear- 


ings. One-piece mickel steel spindle, Wear 24 Inch Wheels 


etc., etc. Regular sizes 5, 7%, 10 


and 15 H. P. Down to 10 Inches 


You can use 24-inch stones down to the 
flanges! Lower wheel costs and less 
time out for wheel changes do help. This 
grinder is fully up to the high U. S. 
standards, as indicated partially at left. 
Include U. S. figures in your estimates. 


(Patented) Ask Your Jobber or Write Us 


THE UNITED STATES ELECTRICAL TOOL CO. 


Oldest Builders of Electric Di ills and Grinders in the World 
2471 WEST SIXTH STREET CINCINNATI, OHIO, U.S.A. 














Certain defects were observed in 
this volume when it was received 
by University Microfilms, Inc. 
Since we were unable to locate a 
perfect copy, this volume was 
filmed as received. 


University Microfilms, Inc., Ann Arbor, Mich. 





